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Abstract

Congenital abnormalities of the optic disc are not so rare. L e etiology for the most of them is unknown. 

Visual acuity of aff ected eye may be minimally or severely aff ected, depending on the extent of lesion. All 

of these conditions can be unilateral or bilateral. Children who have unilateral optic disc abnormalities 

generally present during the preschool years with sensory esotropia. Visual acuity may be unaff ected like 

in optic disc pit, optic disc drusen, fi bre medullares, ect. However, during the evolution they may cause 

a decrease in visual acuity like serous retinal detachment in optic disc pit, atrophy or subretinal neovas-

cularisation in optic disc drusen. Some of them like fi bre medullares needs only a good diagnose and 

they do not have any evolution. Fluorescein angiography and ultrasonography may be crucial diagnostic 

procedures to discover some of them, like optic disc drusen. Optic disc abnormalities may be associated 

with other congenital disorders of the eye and often central nervous system malformations. Secondary 

they may be associated retinal detachment, retinochisis, macular edema, choroid neovascularisation and 

lipid exudation. Some of these conditions may be found on routine ophthalmologic exam such as optic 

disc drusen and fi bre medullares and often are diagnostically problem.

L e aim of our study was to present some of our cases with diff erent optic disc abnormalities such as 

fi bre medullares, optic disc coloboma, hypoplasio disci, optic disc drusen and optic disc pit.
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Introduction

The most of the congenital fundus abnormalities are 

caused by interruptions in the orderly development of 

the eye. L e earliest recognizable structure associated 

with optic disc is primitive epithelial papilla. At or about 

the  mm stage, nerve fi bers’ grow from the retinal gan-

glion cells thought the primitive epithelial papilla into 

the optic stalk, and the optic nerve is thus formed ().

Congenital abnormalities of the optic disc are not so 

rare. The etiology for the most of them is unknown. 

Visual acuity of affected eye may be minimally or se-

verely aff ected, depending on the extent of lesion (). 

They may be associated with other congenital disor-

ders of the eye and often central nervous system mal-

formations. Secondary they may be associated retinal 

detachment, retinochisis, macular edema, choroidal 

neovascularisation and lipid exudation (, , and ).

Some of these conditions may be found on routine 

ophthalmologic exam such as optic disc drusen and 

fi bre medullares and often are diagnostically problem.

The aim of our study was to present dif-

ferent abnormalit ies of  optic disc diagnos-

tic approach and affection on visual acuity.

Material and Methods

During the period from  until , in  patients 

diagnosis of structural changes of optic disc has been 

made on department for retinal disorders and Chil-

dren Ophthalmology on Eye Clinic Centre Niš, Serbia.

Ophthalmologic exam of all patients obtained: visual 

acuity, biomicroscopy of anterior segment, applanation 

tonometry, indirect ophthalmoscopy, refractometry. 

Patients were examined in mydriasis. Visual acuity was 

taken by Snellen sings or in small children by pictures.

All of them have been have been exam on fundus cam-

era, and in all necessary cases the fl ourescein angiogra-

Congenital anomaly of optic disc
Best corrected visual acuity by Snellen chart

Right eye Left eye

Optic disc pit

0,3 1,0*

0,2 1,0*

0,3 0,6

Coloboma
1,0 0,8

Counting fi ngers on 1m Counting fi ngers in 1m

Morning glory
Counting fi ngers on 1m 1,0*

Counting fi ngers on 2m 1,0*

Hipoplasio

1,0* 0,1

0,2 1,0*

0,1 1,0*

Fibre medullares 1,0 1,0,

Optic disc drusen 1,0 1,0

*visual acuity on non aff ected eye

TABLE 1. Visual acuity in patients with diff erent optic disc abnormalities by Snellens chart
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phy has been obtain. Photo fundus images have been 

taken by digital fundus camera. In some cases for diag-

nostically verifi cation of condition A and B scan ultraso-

nography. Visual fi eld has been done in some cases also.

Results

Between  examined patients,  were male and  

female. The age, in the moment of diagnose, was be-

tween  years to  years of life. L e time of diagnose 

dependent on visual acuity (Table .), type of structure 

changes of optic disc and extension of lesson. Optic disc 

pits are involved with retinal detachment and reduced 

visual acuity, in all patients with this anomaly (Table .) 

(Figure , ). Morning glory syndrome and hypoplasio of 

optic disc is also followed with low visual acuity (Table 

.) (Figure , ). While, patients with optic disc drusen 

and fi bre medullares were with good visual acuity (Fig-

ure , ). Visual acuity is depending on extent of lesion 

in patients with optic disc coloboma (Figure ).

Optic disc pit was present on bout eyes in one patient 

(Figure). Bilateral involvement was also present in 

case of optic disc drusen in all diagnosed patients, as 

well as patients with fi brae medulares (Figure , b, c).

Autofluorescence proved diagnose of optic disc 

drusen and fibre medullares (Figure  b, d, e).

B scan ultrasonography detected small optic 

disc in patients with hypoplasio, as well as optic 

disc drusen, defect of the ocular bulb wall in pa-

tient with retinohoroidal coloboma and optic disc 

pit (Figure , , ). Axial length was , mm 

in patient with hypoplasio of optic disc (Table).

Discussion

Congenital abnormalities of the optic disc are not so 

rare. L e etiology for the most of them is unknown. Vi-

sual acuity of aff ected eye may be minimally or severely 

affected, depending on the extent of lesion (,, ,). 
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All of these conditions can be unilateral or bilateral. 

L ey may be associated with other congenital disorders 

of the eye and often central nervous system malforma-

tions. Some of these conditions may be found on rou-

tine ophthalmologic exam such as optic disc drusen and 

fi bre medullares and often are diagnostically problem.

All optic disc abnormalities have their specifi c features 

as follows. 

Optic disc pit

Congenital pits of the optic nerve head appear as a 

round or oval localized depressions within the optic 

disc. L e condition is caused by an occlusion defect in 

the embryonic ventral fi ssure of the optic nerve (, ).

Over one-half are positioned temporally on the nerve 

head, while about one-third are located more centrally 

on the disc( ,). Optic pits range in size from , to , 

disc diameters along their widest dimensions and may 

be as deep as D, although the mean depth is about 

 D (,). In colour, the pits may be grey (), yellow 

(), or black (). L e border maybe rose as a result 

of pigment changes. L e base of the pit may to pulsate. 

Bilateral involvement is seen in about  of patients 

(Figure ). In those with unilateral pits, the optic disc itself 

is larger in the aff ected eye. L ere is usually one pit per 

optic disc although two or three occasionally occur ().

Petersen fi rst realized the association between congeni-

tal optic pits and serous retinal detachment (). L e se-

rous retinal detachment is usually confi ned to the macu-

lar region and rarely exceeds ,mm in height. About 

 of pits reported have been noted to have such a 

non-rhegmatogenous detachment. The great major-

ity of detachments are seen in eyes with temporally lo-

cated pits, and the mean age at onset is about  years 

(). In about  of eyes with a detachment a lamellar 

or full-thickness macular hole will develop. Approxi-

mately one-third of these eyes have subretinal precipi-

tates on the outer surface of the detached retina (, ).

L e etiology of the subretinal fl uid is contra verse (, , , ). 

Optic Disc Drusen

Drusen of the optic disc consist of hyaline bodies, are of-

ten partly calcifi ed, and are located anterior to the lamina 

cribrosa. L ey develop due to an abnormal intracellular 

metabolism with calcifi cation of the mitochondria ().

Drusen are bilateral in - of cases. They are 

Congenital anomaly 
of optic disc

Right eye axial 
lenght mm

Left eye axial 
lenght mm

Optic disc pit

21,12 21,10

21,14 21,08

20,94 20,98

Coloboma
21,60 21,16

29,90 32,0

Morning glory
21,22 21,23

21,18 21,14

Hipoplasio

17,8 20,80

20,18 18,14

19,80

Fibre medullares

22,12 22,12

20,10 20,12

20,14 22,12

21,56 21,12

21,07 21,12

Optic disc drusen

21,22 21,21

20,18 20,22

21,34 21,34

20,96 20,97

20,25 20, 35

22,14 22,12

21,13 21,13

19,95 19,99

TABLE 2. Axial lenght
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probably already present at birth and are first clini-

cally observed at the age of six (). They may be 

associated with acqured diseases (hyperten-

sion, vessel occlusion, chorioretinitis) or with he-

reditary degenerative diseases (phacomatoses).

Visual field defect are non-specific (Figure ). Re-

duction of visual acuity as result of growth of the 

drusen, with pressure on the axons may occur (). 

A narrow scleral canal, a prominent optic disc, 

and possibly dilatated capillaries are clinically vis-

ible. Hemorrhage on the edge of the optic disc oc-

curs in  and shunt vessels in  of cases. Rare-

ly, juxtapapillary subretinal hemorrhage occurs.

The long-term prognosis is  relatively good. 

Fibre Medullares 

The condition is caused by myelinaed axons of the 

retinal ganglion cells in the optic nerve and and 

retina areas. Myelinisation occasionally extends 

past the lamina cribrosa along the nerve fibres of 

the optic nerve head and the sensory retina (, ). 

This development anomaly is found in less 

than . It is bilateral in   of cases, and the 

men are more often affected than women. In 

our patients, two were women and three men.

L e myelin sheaths surrounding the nerve fi bres of the 

optic disc and retina have an opaque white appear-

ance. Small areas of myelinated nerve fibres remote 

from optic disc are less frequent fi nding. L e myelin-

ated nerve fibres show discrete hypofluorescence 

due to blockage of choroidal fl uorescence (, , ). 

Hypoplasio 

Typically, a hypoplastic optic disc appears small and pale. 

It is partially or totally surrounded by a yellow white ring 

that may be variably pigmented. Unilateral and bilateral 
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involvement occurs with almost equal frequency (). 

Visual acuity in involved eyes may range from nor-

mal to no light perception (Table ). Strabismus is of-

ten seen in unilateral cases but in bilateral cases, eyes 

have a pendular nystagmus due to poor visual acuity.

B -scan ultrasonography can demonstrate a small optic 

nerve. Systemic abnormalities associated with hypopla-

sia include anencephaly and hydranencephaly and an 

entity known as septo-optic dysplasia (De Morsier ) (). 

Some prenatal insults have been linked to optic disc 

hypoplasia development(). In two of our patients 

maternal or gestation, diabetes was proved and in 

one infection of cytomegalovirus has been detected. 

Optic disc coloboma 

Colobomas are congenital or acquired notches, fis-

sures, or defects that are found in the eye. Most com-

monly, they are congenital and occurs secondary to 

fautaly closure of the embryonic fissure. The optic 

nerve alone may be involved, or, more often, the 

anomaly may be of the retinochoroidal variety. Iso-

lated optic disc coloboma appears as excavation with-

in the nerve head and can range up to D in depth 

and , disc diameters across. L ey may be unilateral 

or bilateral. Visual acuity is minimally or severally af-

fected, depending upon the extent of the lesion (, ). 

Retinochoroidal colobomas are glistering white 

or yellow defects with distinct borders that oc-

curs inferior or inferonasal to the optic disc (Fig-

ure ). Anteriorly, the defect can extend as far as 

the iris and produce an inferonasal gap. Colobomas 

may be associated with systemic abnormalities (). 

Among the ocular abnormalities associated with 

colobomas is retinal detachment rhegmatogenous or 

non-rhegmatogenous. In our patients, coloboma of 

optic disc was present at the same time with retinal 

coloboma without affecting anterior segment. Ultra-

sound finding is presented as posterior staphyloma 

(B scan) (Figure .) and enlarged ocular bulb (A scan) 

(Table ). No systemic abnormalities were detected. 

Morning glory disc anomaly

L e morning glory disc anomaly is a congenital excava-

tion of the posterior globe that involves the optic disc. 

Embryological, morning glory disc anomaly may result 

from an anomalous; funnel shaped expansion of the 

disc portion of the optic stalk, which causes the open-

ing of the lumen into the cavity of the optic vesicle to 

be abnormally large. The distal portion of the stalk 

does not obliterate the space within the fi ssure because 

of the increased dimensions of this space (, , ). 

L e feature of morning glory disc anomaly is typically. 

An elevated annular zone surrounds the disc with ir-

regular areas of pigmentation. A white tuft of glial tis-

sue overlies the centre of the disc. The retinal blood 

vessels arise from the periphery of the disc (Figure ).

Conclusion

Optic disc abnormalities are not rare condition.

All of these conditions can be unilateral or bilateral. 

Visual acuity may be unaff ected like in optic disc pit, optic disc drusen, fi bre medullares, ect. But during the evolution 

they may cause a decision in visual acuity like serous retinal detachment in optic disc pit, atrophy or subretinal neovas-

cularisation in optic disc drusen. Some of them like fi bre medullares needs only a good diagnose and they do not have 

any evolution.

Fluorescein angiography and ultrasonography may be crucial diagnostic procedures to discover some of them. 

It also should be aware that prolonged detachments of retina result in irreversible degenerative changes so laser or vit-

rectomy procedures should be considered.
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