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A B S T R A C T

Neurofibromatosis type 1 (NF 1) is an autosomal dominant disorder with high index of spontaneous mutations and

extremely varied and impredictible clinical manifestations. The aim of this work was to give an account of eye disor-

ders in NF1. 132 patients of age 0–16 years with NF1 were followed up for 15 years. They were checked repeatedly for

ophthalmologic disorders. Frequent eye disorders were: Lisch nodules (Iris hamartomas, IH) 78%, hyperthelorism

19.7%, bulbomotoric disorders 15.9%, disorders of the optic disc 16.7% and optic gliomas (18.9%). The highest inci-

dence of eye disorders by NF1 patients showed Lisch nodules (IH). Its ease of clinical recognition and if present with

other diagnostic signs (for instance café au lait patches) could be deemed as reliable diagnostic criterion of NF1 in

childhood.
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Introduction

Neurofibromatosis type 1 (NF 1) is an autosomal
dominant disorder with high index of spontaneous mu-
tations and extremely varied and impredictible clinical
manifestations1–3. Neurofibromatosis (now type 1 NF)
came to be known as von Recklighausen’s disease fol-
lowing a classic description in which von Reckling-
hausen was the first to emphasize clinicopathological
correlation and a common neural origin for various tu-
mor types4. There may also be further forms of neuro-
fibromatosis, including former central neurofibromato-
sis NF2 (VIII nerve masses), multiple meningeomatosis
and spinal schwannomatosis NF3 and NF4, as well seg-
mental neurofibromatosis (NF5)4. Neurofibromatosis
type 1 is the commonest form of neurofibromatosis and
has a frequency of about 1 in 3,000 to 1 in 3,5005. The
gene for NF1 is located in the pericentromeric region of
the long arm of chromosome 17:band q11.2. It contains
an area coding for GAP-like protein, which may act as a
»growth regulator«, interacting with the ras oncogen.
Tumor formation in NF1 is a multistep process involv-
ing other growth regulator gene in addition to the NF1
gene5. Thus NF1 is a dominantly inherited condition as-
sociated with the formation of multiple tumor types, in-
cluding neurofibromas, optic gliomas, neurofibrosarco-
mas, astrocytomas and phaeochromocytomas. The aim
of this work was to give an account of eye disorders in
neurofibromatosis type 1 (NF1).

Patients and Methods

A total of 132 patients of age 0–16 years with ne-
urofibromatosis type 1 (NF1) were followed up for 15
years. They were checked repeatedly for ophthalmologic
disorders. Examinations of visual acuity, ophtalmos-
copy, tonometry, biomicorscopy, perimetry and bulbo-
motoric examinations were done. They all had to fulfil
diagnostic criteria for neurofibromatosis type 1. The di-
agnostic criteria are met if a person has two or more of
the following:

Six or more café au lait macules over 5 mm in great-
est diameter in prepubertal persons and over 15 mm in
greatest diameter in postpubertal persons; two or more
neurofibromas of any type or one plexiform neurofi-
broma; freckling in the axillary or inguinal regions; op-
tic glioma; a distinctive osseous lesion such as sphenoid
dysplasia or thinning of long bone cortex with or with-
out pseudoarthrosis; a first-degree relative (parent, sib-
ling or offspring) with neurofibromatosis type1 by the
above criteria. Radiological examination and pediatric
follow up were done as well.

Results

A total of 132 patients with NF1 of age 0–16 years
were followed up for 15 years. Incidence of eye disorders
is given in Table 1. Frequent eye disorders were: Lisch
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nodules (Iris hamartomas, IH) 78%, hyperthelorism
19.7%, bulbomotoric disorders 15.9%, disorders of the
optic disc 16.7% and optic gliomas (18.9%).

Discussion and Conclusion

In this study, the highest incidence of eye disorders
showed Lisch nodules (78%). Iris hamartomas (IH), also
known as Lisch nodules are melancytic iris naevi, and
occur in almost all adults with NF1 (Figure 1). If pres-
ent with other diagnostic signs of NF1 (for instance café
au lait patches (Figure 2.), IH confirm the diagnosis6.
Although IH are not easily detectable at birth, their

prevalence increases to about 50% of 5-year-olds, 75% of
15-year-olds, and 95–100% of adults over 25 years7. We
found in our patients up to 16 year-olds 78% IH.

Wolters8 found high incidence of hyperthelorism
(24%) by our patients that was almost 20%. Moreover,
hyperthelorism was found exclusively in neurofibro-
matosis patients with brain involvement and therefore
seems to herald a severe expression of M.von Reckling-
hausen. The bones of the face and the base of the skull
are mesenchymal structures of neural crest origin and
skull dysplasia – e.g. hyperthelorism – fit well into
neurocristopathy concept of neurofibromatosis. Its ease
of clinical recognition and its presence at birth makes
the hyperthelorism an early diagnostic criterion.

Gliomas of the anterior visual pathway are well rec-
ognized in NF19. Although the frequency of this varies
from 10–70% depending on the study, two prospective
studies have shown the incidence of anterior pathway
gliomas to be about 15% of NF1 patients10,11. Our pa-
tients showed almost 19% of optic gliomas.

The highest incidence of eye disorders by NF1 pa-
tients showed Lisch nodules (IH). Its ease of clinical rec-
ognition and if present with other diagnostic signs (for
instance café au lait patches) could be deemed as reli-
able diagnostic criterion of NF1 in childhood.
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Fig. 1. Lisch nodules, iris hamartomas.

Fig. 2. Café au lait patches.

TABLE 1
INCIDENCE OF EYE DISORDERS IN 132 PATIENTS WITH NF1

Hyperthelorism 26 19.7%

Bulbomotorical disorders 21 15,9%

Exophthalmus 3 2.3%

Horner’s syndrome 2 1.5%

Eyelid disorders 9 6.8%

Microphthalmus 3 2.3%

Glaucoma 2 1.5%

Aniridy 1 0.8%

Lisch nodules 103 78%
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O^NE PROMJENE KOD NEUROFIBROMATOZE (NF1)

S A @ E T A K

Neurofibromatoza tip 1 (NF1) je autosomno dominantan poreme}aj s visokim indeksom spontanih mutacija i izra-
zitom varijabilnosti. Cilj ovog rada je prikazati o~ne poreme}aje kod NF1. 132 pacijenta s NF1 u dobi 0–16 godina,
pra}ena su 15 godina. Opetovano su pregledavani zbog o~nih promjena. Naj~e{}e o~ne promjene su bile: Lischovi
noduli (hamartomi irisa, HI) 78%, hipertelorizam 19,7%, poreme}aji bulbomotorike 15,9%, promjene na papili opti-
~kog `ivca 16,7% i gliomi optikusa 18,9%. Najve}u incidenciju od o~nih promjena su imali Lischovi noduli (HI). Zbog
njihove lagane klini~ke uo~ljivosti, te ako su prisutni s drugim znakovima NF1 (npr. Café au lait pjegama), mogu se
smatrati pouzdanim dijagnosti~kim kriterijem NF1 u djetinjstvu.
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