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Morning Glory Disc Anomaly, A Report
of a Successfully Treated Case of
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ABSTRACT

Morning Glory Disc Anomaly (MGDA) is a congenital malformation of the optic nerve characterized by the presence of a funnel-shaped
macropapilla with neuroglial remnants in its center surrounded by an elevated and pigmented chorioretinal ring. Its incidence is rare and
no gender predisposition has been found. Associated conditions like strabismus lead to an early diagnosis.

We report the case of a 3.8-year-old boy with amblyopia of the right eye (count fingers 0.3 meters) due to MGDA. Correction of the
refractive error with glasses, along with occlusive therapy resulted in a visual acuity of 20/100 after a five-year follow up.

The presence of amblyopia in these cases demands an early management oriented to improve the visual acuity. Every patient with an
anatomical malformation diagnosed during the period of sensory maturation should be treated with occlusive therapy and followed on a
regular basis to diagnose associated conditions such as retinal detachment.

We recommend occlusive therapy in every patient diagnosed with MGDA or in any patient with unilateral or asymmetric structural
abnormalities that could lead to amblyopia. This 5-year case follow-up provides additional evidence of the importance of treatment

during the period of amblyopia reversibility.
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CASE REPORT

A 3.8-year-old male Hispanic premature newborn of 34 weeks of
gestation of a primigravida with a birth weight of 2.260 kg was
brought by his mother to the outpatient ophthalmology clinic with a
3 year-history of a deviated right eye. There was no relevant family
history.

Visual acuity evaluated with figures was count fingers (CF) at 30
cm in the right eye (OD) and 20/30 in the left eye (OS). Cycloplegic
refraction with cyclopentolate revealed OD: E +1.50 C -1.75
x 05 and OS: E +1.50 C -0.50 x 175. The Hirschberg corneal
reflex test showed an exotropia of the right eye. Pupillary reflex
testing showed a relative afferent pupillary defect on the right eye.
Anterior segment biomicroscopy was normal for both eyes and
an intraocular pressure of 11mmHg was recorded for each eye.
Fundoscopic examination under mydriasis revealed a pallid and
enlarged right optic disc with a funnel-like excavation that included
rests of fibroglial tissue in its center. Retinal vessels abnormally
augmented in number that emerged radially from the peripheral
papilla like bicycle wheel spokes. A peripapillary chorioretinal
pigmented ring with macular capture was also identified [Table/
Fig-1]. No data of retinal detachment were found on the peripheral
retina. Fundoscopic exam of the left eye was unremarkable. Neither

[Table/Fig-1]: A Colour (left) and red free (right) photograph of the right optic nerve.
The distinctive characteristics of MGDA can be seen: a prominently excavated
macropapilla with a gdlial tuft in its center (asterisk), peripapillar chorioretinal
pigmentation and the presence of macular capture temporal to the optic disc
(arrow).
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facial abnormalities, nor signs or symptoms that could orient to the
diagnosis of basal encephalocele or any other neurological disorder
were found.

An MRI of the brain without contrast was normal and visually evoked
potentials showed no abnormalities for the age group. Evaluation
of the optic nerve and macula by means of Optical Coherence
Tomography Imaging recorded the funnel shape configuration of the
optic disc, a uniform retinal pigment epithelial layer, foveal aplasia
and no signs of retinal detachment [Table/Fig-2]. During follow
up, kinetic perimetry testing at age 8 demonstrated an enlarged
blind spot of the right visual field [Table/Fig-3]. Correction of the
refractive error with glasses (OD: E+1.50 C-1.50 x 5, OS: E+1.00
C-0.50 x 175) as well as occlusion therapy for 1 month with close
follow-up were prescribed to our patient. Occlusion rhythm was
adjusted according to the evolution. Gradual improvement of vision

[Table/Fig-2]: Optical coherence tomography (OCT) of the optic nerve (Up)
confirms the increased dimensions of the optic nerve, its funnel-shaped excavation
and an increased retinal nerve fiber layer that does not follow the typical ISNT
pattern. Macular OCT (Down) showing foveal aplasia and pericystic spaces near
the excavation of the optic nerve
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was evidenced, with best-corrected visual acuity (BCVA) of CF at
2 meters at age 5, 20/400 at age 6, 20/200 at age 7 and 20/100
on his latest visit at age 9. A small right 15 prism diopter exotropia
remained.

[Table/Fig-3]: Goldmann perimetry of the right eye demonstrating an enlarged
blind spot and the abscence of isopters 1, 2 and 3.

DISCUSSION

The current report presents the five-year follow-up results in
BCVA of a patient with organic amblyopia due to Morning Glory
Disc Anomaly (MGDA) that improved with occlusive therapy. The
MGDA is an optic nerve dysplasia that characteristically consists
of the presence of an enlarged papilla with a central funnel shaped
excavation, retinal blood vessels that abandon the papilla in a radial
fashion to continue in a straight course and a variable degree of
peripapillary pigmentation [1]. Kindler integrated the morphological
characteristics of the anomaly into a syndrome, which he named
after the morning glory flower due to its resemblance with the optic
papilla. The pathogenesis is unknown. A hypothesis is that the
anomaly is due to a poor development of the lamina cribrosa and
the posterior sclera. Mutations in the PAX 6 gene have recently been
identified in these patients [2].

As a result of refractive errors, poor visual acuity and/or comitant
strabismus that usually accompany MGDA, the diagnosis is usually
made early. A prevalence of 2.6/100 000 has recently been reported
[3]. It usually presents as a non-hereitable unilateral malformation,
with no gender predisposition and a median age of diagnosis of
2 years [4]. It is common to find relative afferent pupillary defects,
such as the Marcus Gunn Pupil [5], and visual field defects like
an enlarged blind spot (both present in our patient) as well as
central or paracentral scotomas, or hemianopsia [1]. Serous retinal
detachments, palpebral haemangioma, cataract, and myopia magna
can also be seen [6-9]. Strabismus is present in up to 90% of the
patients [1]. The visual acuity can range from CF to 20/200 in the
affected eye with just about 30% of the patients reaching a visual
acuity of 20/40 or better [4]. Only the presence of a big posterior
scleral staphyloma, calcifications, or both, has been associated with
poor visual acuity [4]. Neither of which was found in our patient.

The high prevalence of amblyopia in these cases can significantly
worsen the vision and by cause of the also frequent refractive errors;
cycloplegic refraction should be carried out in every patient with
MGDA.

Organic amblyopia refers to the decrease of visual acuity in one or
both eyes that is associated with an anatomical abnormality [10]. It
has been classically described that organic amblyopia is irreversible,
but a superimposition of irreversible and reversible amblyopia can be
found in these patients; the so-called relative amblyopia of Bangerter
or functional amblyopia [11]. Although standard visual acuity cannot
be restored in patients with both types of amblyopia, occlusive
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therapy still plays an important role in the visual rehabilitation
[6]. Evidence has shown that occlusion therapy for patients with
unilateral, asymmetrical or severe structural abnormalities of the
optic nerve results beneficial to the visual acuity [3,12,13]. In arecent
study that included 12 patients with MGDA, a median improvement
of 0.03 (range 0.025-0.090 decimal notation) in the BCVA in 3 of 6
patients that were treated with occlusion therapy was demonstrated
[3]. Similarly, Loudot et al., reported a case of a 2.5-year-old girl who
improved her visual acuity after 1 year of occlusive therapy from
1/10 Rossano 1/20 to 7/10 Rossano 1/2 [12].

Our case differs to what has been classically described in the
literature of organic amblyopia showing a noticeable improvement in
the BCVA of this patient from CF at 30cm (20/8000) to 20/100 in a
5-year follow-up period. As this case illustrates, the existence of an
optic nerve malformation, afferent pupillary defect or foveal aplasia
should never discourage the amblyopia treatment. A previous
report showed that patients with MGDA and foveal aplasia can
reach better BCVA than patients with MGDA and normal maculae
[3]. A specialization of cones in the absence of a foveal pit could
be the responsible for this [14]. Our report supports and highlights
the importance of occlusive therapy along with optical correction in
patients with MGDA. Additional data to the long term BCVA of these
patients is provided. Systemic associations such as craniofacial
midline defects (hypertelorism, cleft lip, basal encephalocele, corpus
callosum agenesis), endocrine abnormalities with compromise of
the pituitary gland as well as cerebrovascular anomalies are also
relevant [1,5,15]. Therefore, proper vascular imaging studies along
with a multidisciplinary management of the patients have to be
considered.

CONCLUSION

The MGDA is a relatively rare optic disc malformation that can often
be associated with severe visual disturbances. Because the condition
manifests almost always unilaterally and the mean age of diagnosis
is in the sensitive period of visual maturation, we recommend optical
correction and occlusion therapy, as supported by our BCVA result.
A correct diagnosis is also of a paramount importance due to many
systemic associations that call for a multidisciplinary evaluation.
Despite the absence of specific treatment for the anomaly, the
correct intervention in these patients age group can make a
difference in their future.
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