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Abstract

Purpose: To show epidemiological and imaging aspects of congenital optic
disc abnormalities diagnosed late. Method: It was a retrospective study, in-
cluding all patients with congenital optic disc abnormalities diagnosed at a
late age between January 2020 and October 2022 at the eye center of Abass
Ndao Hospital. Complete ophthalmological examination was performed with
eye imaging according to the cases. Results: 09 patients (10 eyes) were diag-
nosed with congenital optic disc abnormalities. The mean age was 29 years,
with a sex ratio of 0.8. Three patients had consulted for unilateral decreased
visual acuity since childhood, two for sudden vision loss and in four cases the
diagnosis was fortuitous. Visual acuity was ranged from 1/200 to 20/20. Fun-
dus examination showed myelinated retinal nerve fibers in four eyes, optic
disc pit in three eyes including two complicated by maculopathy, two cases of
morning glory syndrome and a case of pseudoduplication of the optic disc.
Optical coherence tomography, ocular ultrasound B and OCT-Angiography
were performed according to the cases. Conclusion: Congenital optic disc
abnormalities are often diagnosed late. They are potentially amblyogenic and
complications are not rare, worsening the visual prognosis. Their screening
should be systematic by ophthalmological examination in newborns.

Keywords

Myelinated Nerves Fibers, Optic Disc Pit, Morning Glory Syndrome,
Pseudoduplication Optic Disc

1. Introduction

Congenital optic disc abnormalities include all structural malformations of the

optic disc and surrounding tissues, which can cause congenital visual impair-
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ment or even blindness [1]. Their clinical aspects are polymorphic and the age at
diagnosis might depend on their unilateral or bilateral character. When they are
bilateral, they result in low vision behavior leading to early diagnosis while uni-
lateral, they will be discovered fortuitous or in face of a complication. The diffi-
culty may lie in eliminating acquired pathologies that may simulate a congenital
abnormality [2]. Their diagnosis is clinical, but the assessment must be accurate,
on the one hand because of the association with extraocular anomalies and on
the other hand, because there are complications that can threaten the visual
prognosis and justify long-term monitoring [3].

In our context, abnormalities in the development of the optic disc are rela-
tively rare and their diagnosis is often late, whereas in the literature cases are re-

ported in school-age children, hence the aim of our study.

2. Method

This was a retrospective and descriptive study conducted from January 2020 to
October 2022 at the Eye Center of Abass NDAO Hospital. Were included all pa-
tients with transparent ocular media, above age of six years diagnosed with uni-
lateral or bilateral congenital optic disc abnormality (anomalies of size, of mye-
lination, of excavations, or pigmentation). All patients included had a complete
ophthalmological examination with retinophotography. Optical coherence to-
mography, ocular ultrasound, and neuroimaging were performed according to
the clinical presentation of the abnormality and the associated signs. All patients

underwent a complete somatic examination to look for associated abnormalities.

3. Results

We included 09 patients (10 eyes). The mean age at diagnosis was 29 years with
extremes of eight and fifty years. Five patients were women and four patients
were men. Three patients consulted for unilateral decreased visual acuity since
childhood, two for sudden vision loss and in four cases the discovery of the ab-
normality was fortuitous. Visual acuity was ranged from 1/200 to 20/20. Oph-
thalmological examination showed one case of rotational nystagmus and one case
of exotropia, with a normal anterior segment in all patients. Fundus examination

showed myelinated retinal nerve fibers in four eyes including one case of bilaterality

A

Figure 1. Myelinated retinal nerve fibers with different degree of myelination in three pa-
tients.
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(Figure 1), optic disc pit in three eyes (Figure 2) including two complicated by
maculopathyvisible on optical coherence tomography (OCT) with schisis and
serous macular detachment (Figure 3), two cases of morning glory syndrome
with an excavation depth visible on OCT (Figure 4) and ocular ultrasound
(Figures 5), and a case of pseudoduplication of the optic disc (Figures 6) associ-
ated to an occipital arachnoid cyst found on brain scan.

Figure 2. Grayish-white depression corresponding to the optic disc pit (black arrow) with
macula detachment in two patients (orange arrow).

Figure 5. Ocular ultrasound B showing the size and depth of the excavation in two patients.
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Figure 6. White disc corresponding to a chorioretinal coloboma (blue arrow) below the
true optic disc (orange arrow).

4. Discussion

Congenital optic disc abnormalities are a spectrum of developmental pathologies
that are not uncommon in daily practice. The age of diagnosis can depend on
their unilateral or bilateral character. When it’s bilateral, a behavior of visual
impairment can guide for early diagnosis. While unilateral, the abnormality will
be discovered during systematic screening like in four cases in our study, or later
in the face of sensory strabismus or the occurrence of a complication responsible
for a decrease visual acuity [1], as was the case with two of our patients. In our
study the diagnosis was late in all patients with a mean age of 29 years, with a
case of nystagmus and exotropia indicating severe visual impairment.

Myelinated retinal nerve fibers were the most common, observed in four eyes.
The patients were aged 21, 22 and 29 years old. It corresponds to myelination of
the peripapillary optical fibers secondary to a defect of the cribriform plate, al-
lowing the oligodendrocytes to access the retina [4]. Their incidence is estimated
at 0.3% to 1% [5]. It is a unilateral condition in 80% of cases, affecting both men
and women, and is thought to be of autosomal dominant transmission [1]. In
our study all the patients were male and it was bilateral in one case. The degree
of myelination is variable (Figure 1), correlated with visual acuity. This is per-
fectly illustrated by our cases. In the patient with sectoral inferopapillary mye-
lination (Figure 1(A)), the VA was 20/20, whereas it was 20/32 in the second bi-
lateral case (Figure 1(B)) and 1/100 in the patient with high myelination (Figure
1(C)). The main complication of myelinated retinal nerve fibers is vascular oc-
clusion by compression. In our patients, no complications were observed over a
two years follow-up.

Pathological congenital excavations were also observed, including three cases
of optic disc pit. The origin of optic disc pit is unclear but they seem to come
from an abnormal closure of the embryonic fissure. It incidence is estimated at
one in 11,000 people. It is usually sporadic and unilateral in 85% of cases [6], like
the patients in our study. On the fundus, it appears as a greyish-white, round or
oval depression in the optic nerve head with a classic temporal location, but

other locations are also described [7]. The optic disc pit was temporal in our
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three cases. It remains asymptomatic until the macula detachment occurs. In our
three cases, the diagnosis was incidental in the patient with optic disc pit without
maculopathy (Figure 2A) and the VA was 20/20, unlike the two other patients
who consulted for decrease visual acuity secondary to the maculopathy (Figure
2(B), Figure 2(C)). This vision loss was sudden with 1/50 VA in the second case
(Figure 2(B)) and rapdly progressive with 20/40 VA in the third case (Figure
2(C)), suggesting that the speed of constitution of maculopathy could impact the
severity of decreased visual acuity. The origin of the maculopathy is debated, it
generally begins with a schisis, with little or no loss of vision, and subsequently
occurs the serous subretinal detachment in 40% to 60% around age of 30 - 40
years [8]. Ours patients with optic disc pit maculopathy were 31 and 37 years old
and presented with schisis and serous macular detachment on OCT (Figure 3).
Vitrectomy with posterior vitreous detachment potentially associated with vari-
ous other surgical procedures seems to be the technique recommended as first
intention in optic disk maculopathy. Self-monitoring and frequent screening are
recommended for the patient without optic disc maculopathy for early diagnosis
and appropriate management.

The other reported excavation abnormality was the morning glory syndrome
observed in an 8-year-old girl and a 27-year-old young woman.

It is a sporadic condition, with no identified genetic risk factor. It preferen-
tially affects women and is most often unilateral as in our study where the two
patients were female. The mechanism would be a funnel-shaped widening of the
optic gutter due to a lack of differentiation of the sclera, resulting in a deepening
of the optic disc [1]. Visual acuity usually ranged from “Counting fingers” to 1
[9] and myopic astigmatism is often found as in our two cases. The visual acuity
was 1/200 in the patient with a large excavation with glial material (Figure
4(A)), unlike the patient with a less significant excavation and preservation of
the neuroretinal ring in whom the visual acuity was 20/25 (Figure 4(B)). In ocu-
lar ultrasound, the size and depth of the cavitary excavation would be signifi-
cantly associated with an increased risk of poor vision [10] as in the patient pre-
senting with a larger and deeper excavation with 1/200 of visual acuity. The most
common complication is retinal detachment, it can be rhegmatogenous second-
ary to the traction of fibroglial tissue on the retina or non-rhegmatogenous with
poorly understood mechanism (cerebrospinal fluid leakage?) [10]. One patient
had serous retinal detachment. The morning glory syndrome is sometimes inte-
grated into a polymalformative association, the clinical examination and a brain
scan performed in the two patients did not reveal any associated abnormality.

The last papillary abnormality observed was pseudoduplication of the optic
disc diagnosed in a 50-year-old woman. It is defined as the existence of two optic
disc, one of them corresponding to a juxtapapillary chorioretinal coloboma with
an anastomotic vascular system [11]. It is a rare condition, with no gender pre-
dilection that can be unilateral or bilateral. Visual acuity depends essentially on
the integrity of the interpapillomacular beam, which was preserved in our pa-
tient (Figure 6) with 20/32 visual acuity that could justify the delay in diagnosis.
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This pseudoduplication is different from the bifurcated optic nerve where there
is a duplication of the distal part of the optic nerve in two beams [1]. In that
case, the visual field shows two blind spots, ultrasound and Magnetic Resonance
Imaging also show a duplication of the optic nerve. In our patient the pseudo-
duplication was associated with a homolateral arachnoid cyst. The fact that these
are two congenital pathologies and that the lesions are homolateral, made us
suspect a possible association of these abnormalities.

At the end of our study, developmental abnormalities of the optic nerve disc
are discovered late in our context. This has been reported in other African series
[12] [13], justified essentially by accessibility to care. The particularity in late di-
agnosis is the higher risk of complications and their late discovery which will
impact the visual prognosis. Early diagnosis leads to regular monitoring to de-
tect complications and manage them early and also early rehabilitation of am-
blyopia.

5. Conclusion

The diagnosis of congenital optic disc abnormalities is essentially clinical with
heterogeneous presentations. Eye imaging is essential to detect complications.
These malformations can be isolated or associated with other ocular and/or extra
ocular abnormalities, willingly neurological, thus making neuroimaging a crucial
examination. In face of these risks, ophthalmological examination should be

systematic in newborns for early diagnosis and appropriate monitoring.
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