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Abstract

We report a case of morning glory disc anomaly in a young patient with tractional retinal de-
tachment successfully repaired with complex pars plana vitrectomy, membrane peel, laser,
and oil tamponade. A 19-year-old female with a history of right morning glory disc anomaly
associated with PAX6 gene mutation presented with floaters, photopsia, central scotoma, and
visual acuity (VA) of 1/200. A complex macula-involving tractional retinal detachment cen-
tered around the optic nerve with a morning glory disc anomaly. Retinal detachment was
treated with 25-gauge pars plana vitrectomy with difficult separation of the posterior hyaloid.
Fibrous preretinal membranes were peeled, a temporal relaxing retinotomy was required,
subretinal fluid was drained through a superonasal retinotomy during air-fluid exchange, en-
dolaser was applied, and tamponade was achieved with 1,000-centistoke silicone oil. The
retina remained attached at 1-year follow-up, with VA count fingers throughout. Morning
glory disc is a rare congenital anomaly associated with PAX6 gene mutation that most often
occurs unilaterally. It is rarely associated with tractional retinal detachment. Optimization of
visual outcome is imperative despite a poor visual prognosis.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Morning glory disc is a rare congenital anomaly characterized by an enlarged funnel-
shaped excavation in the optic disc, a ring of chorioretinal pigmentary changes that surround
the excavation, and a central glial tuft that overlays the optic disc. Serous retinal detachment
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occurs in up to one-third of patients. We present a rare case of morning glory disc anomaly in
a young patient with tractional retinal detachment successfully repaired with complex pars
plana vitrectomy, membrane peel, laser, and oil tamponade.

Case Report/Case Presentation

A 19-year-old female with a history of right morning glory disc anomaly associated with
a PAX6 gene mutation and myopia presented with a 1-month history of floaters, photopsia,
and central scotoma. Her previous best-corrected visual acuity (VA) was 20/400 in the right
eye and 20/20 in the left. She was otherwise healthy, including no congenital malformations
or midline anomalies, was not on medications, and had no history of strabismus, ocular
trauma, ocular surgery, or congenital glaucoma. On examination, VAwas 1/200 OD and 20/20
0S. Intraocular pressure (I0P) was 18 mm Hg OD and 11 mm Hg OS. Examination demon-
strated a complex macula-involving traction retinal detachment centered around the optic
nerve with morning glory disc anomaly, with extension to the ora temporally. Despite the
presence of vitreous hemorrhage, no retinal break was visualized with 360 scleral depressed
examination (Fig. 1). The left eye was normal.

The patient underwent a 25-gauge pars plana vitrectomy with difficult separation of
the posterior hyaloid from the elevated retina and optic nerve, requiring triamcinolone
staining for visualization of the interface and bimanual elevation with a lighted pick and
the vitrectomy cutter set on aspiration. There were no breaks noted intraoperatively;
fibrous preretinal membranes were peeled, a temporal relaxing retinotomy was required,
subretinal fluid was drained through a superonasal retinotomy during air-fluid exchange,
endolaser was applied, and tamponade was achieved with 1,000-centistoke silicone oil.
In the initial postoperative period, VA improved from hand motion to count fingers (CF),
and IOP remained stable at 19 mm Hg. The retina remained attached at 1-year follow-up,
with VA of CF and normal IOP throughout (Fig. 2, 3). Silicone oil emulsification developed
at 18 months with a small amount passing into the anterior chamber, and posterior
subcapsular cataract became more visually significant. The patient underwent 25-gauge
pars plana vitrectomy, oil removal, and cataract extraction with intraocular lens implan-
tation 2 years after her initial operation. At her most recent follow-up, the patient’s VA
remains CF.

Fig. 1. Right eye at presentation. Note fibrosis, subretinal fluid, enlarged pigmented optic nerve consistent
with morning glory disc anomaly, and tractional retinal detachment.
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Fig. 2. Right eye at 1-year follow-up. Note 360-° flat peripheral retina, 360-° endolaser, and flat temporal re-
laxing retinotomy.

Fig. 3. Right eye OCT of repaired retinal detachment, fovea at edge of morning glory disc anomaly.

Discussion/Conclusion

Morning glory disc is a rare congenital anomaly first described by Kindler et al. [1]. The
appearance was noted to resemble the morning glory flower. Three principal findings comprise
the anomaly, including an enlarged funnel-shaped excavation in the optic disc, a ring of chorio-
retinal pigmentary changes that surround the excavation, and a central glial tuft that overlays
the optic disc. The term “macular capture” applies if the excavation involves the macula [2]. The
optic disc may appear elevated, and there may be an increased number of retinal vessels radi-
ating from the disc, distorting the typical branching pattern. Not uncommonly, peripapillary
arteriovenous communications and contractile movements within the anomaly corresponding
to pulse pressure are present [3]. Although it can be bilateral [4], morning glory disc most
commonly presents unilaterally, with similar rates of right or left eye involvement.

No clear etiology has been identified. However, morning glory disc may be due to a mesen-
chymal or fetal fissure closure abnormality [5]. The anomaly can be part of a syndrome, in which
case the term “morning glory syndrome” is used. The most common associations include
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transsphenoidal basal encephalocele and midfacial malformations [6]. A basal encephalocele is a
congenitally malformed outpouching of the meninges, which commonly contains the optic chiasm
and hypothalamus that protrudes through a defect in the sphenoid bone. This malformation is
often associated with other midfacial anomalies, including hypertelorism, wide nasal root, and
cleft lip and palate. Another notable association is moyamoya syndrome, which is caused by
progressive stenosis of the intracranial internal carotid arteries thatleads to compensatory collat-
eralization of vessels at the cranial base. On angiography, these collateral vessels produce the
pathognomonic appearance termed “puff of smoke” [7]. Finally, neurofibromatosis type 2 and
posterior fossa malformation, facial hemangioma, arterial anomalies, cardiac anomalies, and eye
anomalies are also associated. Neuroimaging to evaluate for CNS involvement is required.
Morning glory anomaly may be confused with optic nerve coloboma and peripapillary
staphyloma [8, 9]. It is essential to differentiate optic nerve coloboma because of its association
with coloboma of the eye, heart defects, choanal atresia, growth retardation, genitourinary
abnormalities, and ear abnormalities syndrome. Optic nerve coloboma appears as an inferior
white excavation, rather than pink or orange, that extends into the choroid and retina. It also
lacks the central glial tuft and peripapillary pigmentation characteristic of morning glory
anomaly. Peripapillary staphyloma also presents with optic disc excavation. However, it is differ-
entiated by normal retinal vasculature and lack of a central glial tuft. Interestingly, morning
glory disc anomaly is part of a clinically heterogeneous group of congenital cavitary optic disc
anomalies including optic pit (Fig. 4), optic nerve coloboma, peripapillary staphyloma, and
vacant optic disc (Fig. 5) [10]. Mutations in the PAX6 gene, which codes for a transcription factor

Fig. 4. Right eye optic nerve pit status post
vitrectomy, fluid-gas exchange, and laser.

Fig. 5. Left eye vacant disc with coloboma
and fibroglial tissue over the optic nerve.
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required for normal embryonic development of the eye, are most commonly associated with
aniridia and Peter’s anomaly [11]. However, as in our patient, PAX6 gene mutations have been
implicated in several congenital cavitary optic disc anomalies, including morning glory disc [12].

Unfortunately, there is no treatment for morning glory disc anomaly, and the visual prognosis
is poor, usually ranging from 20/100 to 20/200. Our patient’s baseline VA was 20/400 in the
involved eye, which worsened with her complex retinal detachment. Morning glory disc anomaly
is also associated with vision-threatening complications, the most common being serous retinal
detachments (Fig. 6), which occurs in approximately 30% of patients. Although the etiology
linking serous retinal detachment and morning glory anomaly is unknown, it may be due to a
communication between the subarachnoid and subretinal space within the excavation, which
allows direct connection into the potential subretinal space [13]. Another proposed source of fluid
is from the vitreous cavity through a slit-like retinal break at the edge of the excavated discanomaly
[14]. Traction on the retina likely contributes, either directly or by creating a secondary retinal
break in the thin atrophic membrane surrounding the optic disc (Fig. 7) [15]. A series of optic disc
coloboma and morning glory syndrome cases demonstrated a retinal break within a peripapillary
defect in 5 of 6 cases. Retinal detachment was less likely to occur, remained subclinical, or spon-
taneously resolved in the absence of vitreous or glial tissue causing retinal traction within the
anomaly. Removal of glial tissue may release tractional forces on the retina. The risk of causing
another retinal break with glial tissue removal is high but may be reduced with laser endophoto-
coagulation at the defect margin to prevent passage of fluid into the subretinal space.

Our patient underwent a pars plana vitrectomy with membrane peel, endolaser, and
silicone oil tamponade, which achieved good anatomical success. Review of other series

Fig. 6. Right eye morning glory disc anomaly with serous retinal detachment and retinoschisis shown on OCT.
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Fig. 7. Left eye morning glory disc anomaly with OCT showing surrounding thinned retina.

describing the surgical management of retinal detachment with morning glory disc anomaly
demonstrates that vitrectomy with tamponade using long-acting gas or silicone oil provides
the best anatomic and functional outcomes. The removal of fibroglial tissue causing traction
is essential to prevent recurrent traction [15]. Also, the posterior hyaloid is strongly adherent
duetothe patient’syoungage and the fibrous adhesions present. Removal requires mechanical
separation, which may be aided by staining the vitreous with triamcinolone, and elevating the
hyaloid in a bimanual technique using alighted pick and aspiration with the extrusion cannula
or vitrectomy cutter [14].

Morning glory disc is a rare congenital anomaly of unknown etiology that most often
occurs unilaterally. This anomaly may be rarely associated with traction retinal detachment.
The detachment can be successfully repaired with pars plana vitrectomy and release of trac-
tional elements with membrane peeling, elevation of the hyaloid, and relaxing retinotomy if
required. Adherence of the retina is achieved with laser and oil tamponade. VA outcome is
determined by the extent of the anomaly and whether the macula is involved. Optimization
of visual outcome is imperative despite a guarded visual prognosis.
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