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Abstract: Morning glory syndrome (MGS) is a rare congenital optic disc malformation characterized by a distinctive funnel-shaped
optic disc resembling a blooming morning glory flower, typically diagnosed in childhood or adolescence and primarily presenting
unilaterally, although bilateral cases have been reported. The anomaly features an enlarged optic disc, radiating blood vessels, and
surrounding excavation, leading to visual impairment that can range from mild to profound. The etiology of MGS is not fully
understood but has been associated with genetic factors, particularly mutations in the PAX6 and PAX2 genes, which play critical roles
in eye development. MGS is often linked with other ocular and systemic anomalies, including retinal detachment, a significant
complication that may be exudative, tractional, or rhegmatogenous. Surgical interventions are generally employed to manage
complications, especially retinal detachments, with procedures such as vitrectomy, paraoptic disc laser photocoagulation, and the
use of silicone oil or gas tamponade, though success rates can vary widely. Long-term outcomes for patients with MGS largely depend
on the severity of associated complications and the timing of interventions; while some individuals may attain reasonable visual
function post-treatment, others may continue to experience challenges due to the underlying malformation and its consequences. Thus,
MGS remains a complex condition requiring a multidisciplinary approach for effective management and enhanced patient outcomes,
emphasizing the need for continued research into its genetic underpinnings and optimal treatment strategies to improve understanding
and care for those affected.
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Introduction

Morning glory syndrome (MGS), is a rare congenital malformation of the ocular fundus characterized by an abnormal
optic disc development that resembles a blooming morning glory flower." The incidence of MGS is approximately
3.6 per 100,000 individuals, with a higher prevalence observed in females compared to males, being about twice as
common in females.>* MGS typically presents with juvenile onset, predominantly affecting one eye, although it can
occur bilaterally.* The characteristic fundus appearance includes an enlarged, pink, funnel-shaped optic disc that is
displaced posteriorly, often accompanied by a cluster of white or gray retinal pigmentary disturbances around the
peripapillary region.> Additionally, the disc exhibits a concentric ring of retinal-choroidal atrophy, which is frequently
pigmented, while the peripheral area shows retinal choroidal atrophy.” The vascular pattern may be atypical, with an
increased number of blood vessels radiating outward from the disc, diverging from the usual central branching pattern,
and there is often less vascularization overall, with the vascular trunks obscured by white glial tissue, making

arteriovenous differentiation challenging.® Occasionally, a white sheath may be present. Depending on the extent of
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the peripapillary choroidal involvement, when the macula is encompassed within the excavation, the term “macular
capture” is used.” The native position of the macula can be inferred from the dense pigmentation surrounding the
abnormal optic disc.'* Patients with MGS typically experience low vision, often ranging from counting fingers to 20/
100." Current understanding suggests that morning glory syndrome is associated with mutations in the PAX6 or PAX2
genes,” with inheritance patterns that can be autosomal dominant or recessive, though the specific genetic mechanisms
remain unclear. The primary complication of morning glory syndrome is retinal detachment,'® which can occur in up to
30% of cases.” This type of detachment usually occurs around the deeply excavated optic disc and is often confined to the
posterior pole of the retina.'' Furthermore, MGS is commonly associated with other ophthalmic conditions such as
refractive errors, strabismus, nystagmus, microcornea, pupillary membrane closure, cataracts, persistent fetal vasculature,
retinal folds, retinal pigment degeneration, choroidal coloboma, scleral staphyloma, optic nerve atrophy, choroidal
neovascularization, eyelid hemangiomas, and preretinal glioma.>*"-'"'® Additionally, systemic complications can
include Aicardi syndrome,'” renal coloboma syndrome,'® basal encephalocele,'” and moyamoya disease.’

MGS combined with retinal detachment can be managed through various surgical approaches. This article reviews
specific case studies involving surgical methods such as vitrectomy combined with paraoptic disc laser photocoagulation,
vitrectomy alone, simple paraoptic disc laser photocoagulation, and paraoptic disc laser photocoagulation aimed at
preventing retinal detachment. The advantages and disadvantages of each surgical method are discussed, with a focus on
whether they are performed in conjunction with retinal tears (Table 1). For cases involving multiple surgical interven-
tions, classification is based on the final surgical procedure or the innovative aspects of the surgical approach.

Morning Glory Syndrome Combined with a Retinal Detachment
Mechanism

Morning Glory Syndrome Complicated with Exudative Retinal Detachment

MGS is most commonly associated with exudative retinal detachment.?® Chang et al demonstrated that contrast agents
injected into the mimidamide pool could enter the subretinal space from the subarachnoid space via the optic nerve
sheath.?! This finding suggests the existence of an abnormal pathway between the subarachnoid and subretinal spaces,
which allows cerebrospinal fluid to accumulate in the subretinal space. Additionally, liquefied vitreous may enter the
subretinal space through the optic disc depression.'*?%?%*3 Furthermore, abnormal blood vessels at the optic disc or fluid
exudation from the surrounding choroid can lead to subretinal fluid accumulation.”* Traction exerted by the vitreous on
the retinal area may also cause fluid to leak from the vitreous cavity into the subretinal space.'® These mechanisms
highlight the complex interactions between vitreous dynamics, cerebrospinal fluid, and retinal structures in MGS,
underscoring the need for further investigation into their implications for visual outcomes and treatment strategies.

Morning Glory Syndrome Complicated with Stretch Retinal Detachment

The continuous pulling force generated by the gradual depression and expansion of the optic disc,*** along with vitreous
traction®> and periretinal nonperfusion,® can lead to tractional retinal detachment. According to Abel et al, significant
movement of the optic disc contraction was observed when fibrous glial tissue was removed, which was interpreted as
a muscle contraction mechanism. This contraction of the optic disc may result in the formation of retinal folds and
subsequently lead to tractional retinal detachment.”> These mechanisms collectively contribute to the development of
tractional retinal detachment in patients with morning glory syndrome.

Morning Glory Syndrome Complicated with Rhegmatogenous Retinal Detachment

Jo et al suggests that congenital defects in the affected eye, excessive growth and widening of the optic disc depression,
and the traction of the vitreous and optic disc may contribute to the formation of retinal breaks.>’ Additionally, S. Chang
er al. posits that this traction can lead to secondary retinal ruptures.”® In the context of MGS, retinal breaks located in the
abnormal tissue of the optic disc serve as channels for fluid to flow between the vitreous and subretinal spaces.'®*

Therefore, these retinal breaks are critical in facilitating the accumulation of fluid that can exacerbate the condition.
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Table | Advantages and Disadvantages of Different Surgical Methods for Treating MGS with Retinal Detachment

Type Surgical Method Advantage Disadvantage
MGS with Vitrectomy combined with In most cases, successful retinal attachment is In a few cases, the retina failed to reattach or
rhegmatogenous paraoptic disc laser achieved and the fundus anatomy remained stable detached again, silicone oil emulsified, requiring
retinal photocoagulation and silicone oil during the follow-up period. multiple surgeries.
detachment injection
Vitrectomy combined with The retina was successfully reattached, and the Prone position is required.
paraoptic disc laser fundus anatomy remained stable during the follow-
photocoagulation and inert gas up period.
tamponade.
Vitrectomy combined with The retina was successfully reattached, the fundus | Internal limiting membrane (ILM) fillers can increase
paraoptic disc laser anatomy remained stable during the follow-up the closure rate of holes, but they will delay the
photocoagulation and Internal period, and the surgical approach has innovative recovery of retinal structure. There are fewer cases.
limiting membrane tamponade points.
Vitrectomy combined with The retina was successfully reattached, the fundus There are fewer cases.
paraoptic disc laser anatomy remained stable during the follow-up
photocoagulation plus fibrin sealant period, and the surgical approach has innovative
points.
Vitrectomy Relieve the traction effect of the detached vitreous | Without paraoptic disc laser photocoagulation, the
on the retina. retina was not successfully repositioned.
Simple paraoptic disc laser The retina was successfully repositioned. Further laser photocoagulation is required, but the
photocoagulation final outcome is not satisfactory.
MGS with non- Vitrectomy combined with The retina was successfully repositioned. There are fewer cases, the effects during the follow-
stomatogenous paraoptic disc laser up period are unclear, and a prone position is
retinal photocoagulation and inert gas required.
detachment tamponade.

Vitrectomy combined with
paraoptic disc laser
photocoagulation plushuman

amniotic membranes graft

The retina was successfully reattached, the fundus
anatomy remained stable during the follow-up
period, and the surgical approach has innovative

points.

Multiple surgeries are required, and there are fewer

cases.

Vitrectomy combined with
paraoptic disc laser
photocoagulation and intravitreal

drug injection

The retina was successfully reattached, the fundus
anatomy remained stable during the follow-up
period, and the surgical approach has innovative

points.

There are fewer cases.

Vitrectomy combined with silicone

oil injection

In most cases, successful retinal attachment is
achieved and the fundus anatomy remained stable

during the follow-up period

In a few cases, the retina failed to reattach or
detached again, silicone oil emulsified, requiring

multiple surgeries.

Vitrectomy and inert gas

tamponade

The retina was successfully repositioned.

There are fewer cases, and a prone position is

required.

Remove the dural window of the

optic nerve sheath

The retina was successfully repositioned.

There are fewer cases, and the applicable range of

the surgical method is not clear.

Simple paraoptic disc laser

photocoagulation

The retina was successfully reattached, and the
fundus anatomy remained stable during the follow-

up period.

There are fewer cases.

Prevented MGS
with retinal

detachment

Simple paraoptic disc laser

photocoagulation

All affected eyes showed stable fundus anatomy and
visual outcomes, with no obvious retinal

detachment occurring.

It is not clearly indicated
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Treatment of Morning Glory Syndrome Combined with Rhegmatogenous
Retinal Detachment

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation and Silicone Oil Injection

Zhang et al performed standard three-port vitrectomy surgery (3 cases of 20G, 5 cases of 23G) on 8 patients with
synergetic traction macular hole retinal detachment associated with proliferative changes and papillitis syndrome. Among
these, 2 cases had combined funneled retinal detachment. During the surgery, the glial tissue around the optic disc was
removed, and several tiny holes around the optic disc were found. Paraoptic disc laser photocoagulation was performed
to seal the holes, followed by silicone oil tamponade. After 8 months to 4 years of follow-up, the final best corrected
visual acuity (BCVA) ranged from 6/600 to 6/30, with no recurrence of retinal detachment and no silicone oil entering the
subretinal space.’® Additionally, Jo et al reported a successful case of a large retinal hole extending from the temporal
region to the optic disc, leading to subretinal fluid accumulation and superficial retinal detachment, sparing the macula.
After two years of follow-up, a subretinal incision was made, followed by 20% SF6 gas injection and optic disc laser
photocoagulation. The retina reattached after the gas dissipated, but it re-detached one-month post-surgery, necessitating
a silicone oil-fluid exchange and additional laser treatment. By the five-year follow-up, the hole had closed, and the retina
remained attached without subretinal fluid.?’ Sato et al also described a case involving a child with intellectual
disabilities who underwent vitrectomy. Post-operative vitreous detachment allowed for subretinal fluid discharge, and
laser photoretinal fixation was performed with 10% C3F8 gas. Unfortunately, complete retinal detachment occurred three
weeks later, leading to hyperplastic vitreoretinopathy. Subsequent surgeries included lensectomy, intraocular lens
implantation, and laser photocoagulation, but retinal attachment ultimately failed after four operations, likely due to
the child’s mental retardation and excessive head movement during crying.>' Ma et al reported four successful treatments
of macular hole proliferative retinal detachment associated with morning glory syndrome using vitrectomy, peripapillary
photocoagulation, and silicone oil tamponade, with follow-up periods ranging from 8 months to 4 years, during which the
retinas were flattened without complications.*?

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation and Inert Gas Tamponade

Chang et al observed six affected eyes with MGS and found that subretinal fluid could dissolve within approximately 12
months, with two cases resolving retinal detachment spontaneously. In three eyes with MGS and peripapillary retinal
breaks, vitrectomy involved creating posterior vitreous detachment, trimming fibroglial tissue around the optic disc,
filling with perfluoroethane gas, and performing laser photocoagulation, resulting in anatomical stability during follow-
ups of 7 months, 9 months, and 10 years.”® Ho et al successfully treated a case of MGS with rhegmatogenous retinal
detachment by separating glial tissue and closing a temporal hiatus with 15% perfluoropropane and laser photocoagula-
tion, maintaining retinal attachment over a 2-year follow-up.*® Yang et al achieved reduction of MGS-related rheogenic
retinal detachment via vitrectomy, laser fixation, and 20% perfluoropropane tamponade, with retina restoration after 4
months.** Xie et al performed vitrectomy and cataract extraction, drained subretinal fluid, and applied 360-degree laser
photocoagulation along the optic disc, successfully restoring the retina at the 1-year follow-up.**

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation and Internal Limiting Membrane
Tamponade

Previously, Shen et al reported a case of internal limiting membrane (ILM) flap filling for MGS complicated with
rhegmatogenous retinal detachment. The best corrected visual acuity (BCVA) of the eye was 0.12, and the retinal
hole was located at the lateral temporal margin of the optic disc. After eye check, The patient underwent a 25G
vitrectomy, nasal retinal incision to drain subretinal fluid, and laser coagulation of the incision, and injection of
silicone oil. The retina was successfully attached but the retinal hole was not closed, and the retina contracted in the
direction of the blood vessel. After half a year of follow-up, the retina was still remained flat, and the best corrected
visual acuity was 0.15. A 23G vitrectomy was performed again one and a half years after surgery. Silicone oil was
removed intraoperatively, glial tissue around the optic disc was cut off, and part of ILM was removed along the
temporal margin of the optic disc. The histoma was closed with ILM flap and residual glial tissue, the ILM flap was
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fixed with 0.1mL autoserum, and C3F8 gas was injected. The BCVA of the eye in the early postoperative period
was 0.12, the intraocular pressure was normal, the retina was attached, the temporal histoma of the optic disc was
closed, and no obvious contractile movement was observed. This case may indicate that the inner boundary
membrane inverted flap filling can increase the closure rate of the hole, but delay the recovery of the retinal

structure.>’

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation Plus Fibrin Sealant

Fibrin sealants are formed by mixed fibrinogen and thrombin. Saab et al performed a 100% C3F8 gas filling
procedure on an 8-year-old boy with MGS combined with bullous retinal detachment. The boy was placed in the
prone position after surgery. On the first day post-operation, the retina was completely detached, and gas was
accumulated under the retina. After that, the second 25G vitrectomy was performed. During the operation, small
retinal holes in the optic disc were found. After air and liquid exchange, subretinal fluid was drained through the
holes, 360 paraoptic disc laser photocoagulation, enough fibrin sealant was injected to cover the entire enlarged
optic disc of the depression, retinal holes were closed and filled with 20%C3F8. The patient was supine for 1 day
and prone position for 6 days. The retinas remained attached at 6 months of follow-up,®® This case demonstrates
the successful use of fibrin sealants combined with vitrectomy to effectively manage retinal detachment associated
with morning glory syndrome. The patient maintained retinal attachment at the 6-month follow-up, highlighting

the potential of innovative surgical techniques in improving outcomes for complex retinal conditions.

Vitrectomy

Masuo Sakamoto reported two cases of MGS associated with complete retinal detachment, characterized by optic
disc contraction movements synchronized with respiratory or cardiac beats and unaffected by intraoperative
intraocular pressure or photostimulation. In the first case, an 8-year-old boy with MGS in the left eye, which
had a small eyeball, underwent vitreous cutting. During the procedure, optic disc contraction was observed, and
after creating a vitreous detachment, perfluorooctane (PFO) was injected into the isolated retina. However, the
PFO migrated through the contraction hole into the inferior retinal cavity, Then expelled through the sclera, there
was no optic disc laser photocoagulation performed. The patient was subsequently filled with 10% perfluoropro-
pane gas, but two months later, retinal detachment recurred without further treatment. The second case involved
a 3-year-old girl with MGS who presented with nasal retinal detachment while the macula remained attached.
Despite conservative treatment for 21 months, ultrasound suggested total retinal detachment, leading to vitrectomy
and lentomy. Intraoperatively, severe hyperplastic vitreoretinopathy with funnel closure was found, and despite
stripping the proliferative membrane, retinal detachment persisted at the 15-month follow-up. In summary, these
cases illustrate the complexities of managing retinal detachment in patients with MGS, highlighting the challenges
posed by optic disc contraction and the potential for recurrent detachment despite surgical intervention.?’

Simple Paraoptic Disc Laser Photocoagulation

Zhang et al reported an intriguing case that highlights the challenges of managing retinal complications associated with
congenital anomalies. The patient presented with a choroidal defect accompanied by retinal detachment, where an oval hole
was observed at the lateral edge of the optic disc, along with cystoid macular edema. To address this condition, paraoptic disc
laser photocoagulation was initially performed to seal the hole, leading to the disappearance of the patient’s occlusion.
However, despite this intervention, the macula remained edematous. A second round of laser photocoagulation was
conducted to further target the macular edema, but the results were unsatisfactory, leaving the edema unresolved. This
case underscores the complexities and challenges associated with treating retinal conditions linked to structural defects, such
as choroidal abnormalities. It highlights the need for continued investigation and potentially more innovative therapeutic
strategies to effectively manage persistent complications like cystoid macular edema in such patients.*®
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Treatment of Morning Glory Syndrome with Non-Stomatogenous Retinal
Detachment

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation and Inert Gas Tamponade

Previously, Campos et al presented a noteworthy case of MGS characterized by serous macular detachment. After
performing vitreous cutting, the surgical team filled the eye with C2F6 gas to facilitate retinal reattachment. Additionally,
laser treatment was applied around the optic disc to reduce the risk of further complications. The intervention was
successful, leading to a favorable outcome in the patient’s vision and retinal stability. This case highlights the importance
of a multidisciplinary approach in managing complex retinal conditions associated with MGS. It emphasizes the potential
for successful outcomes with timely surgical intervention and appropriate treatment strategies, providing valuable
insights for clinicians dealing with similar cases in the future.*”

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation Plushuman Amniotic Membranes Graft
Recently, Tomaso et al reported a case of MGS complicated by retinal detachment in the macular area, which was
managed using a human amniotic membrane patch and silicone oil filling at the optic nerve defect. The patient underwent
three surgeries, starting with a 25G vitrectomy where the dimpled optic disc was covered with a 3.0 mm human amniotic
membrane and filled with 20% SF6 gas to maintain a prone position. However, retinal detachment recurred two weeks
later, leading to a second vitrectomy with a 4.0 mm amniotic membrane and silicone oil injection. After the second
surgery, the retina remained attached, but a new detachment occurred two weeks post silicone oil removal. The third
operation involved another vitrectomy, a 6.0 mm amniotic membrane patch, silicone oil injection, and laser photo-
coagulation, resulting in successful retinal reconstruction three months later, with best corrected visual acuity remaining
at 0.2 and no signs of amniotic membrane rejection. This case underscores the complexity of managing retinal
detachment in morning glory syndrome and highlights the potential effectiveness of combined surgical techniques in
achieving anatomical success.*’

Vitrectomy Combined with Paraoptic Disc Laser Photocoagulation and Intravitreal Drug Injection

Potential for surgical intervention could manage complications associated with MGS in infants, leading to favorable
anatomical outcomes. Ran et al reported a case of binocular MGS in an infant with primary embryonic blood vessels in
the right eye, presenting significant challenges in early management. The patient was seen at just 3 days of age and
underwent surgery at 8 months. Before the operation, the primary embryonic blood vessels in the right eye gradually
regressed, resulting in massive exudation of the posterior polar retina, particularly around the optic disc, along with
retinal folds in both eyes and macular displacement in the left eye. Elevated levels of VEGF-B were detected in both
eyes. The surgical intervention involved binocular vitrectomy combined with paraoptic disc laser photocoagulation.
During the procedure, an ethmoid defect around the optic disc in the right eye was identified and successfully closed
using laser treatment. Additionally, anti-VEGF drugs were injected into the vitreous cavity of both eyes. The patient was
followed up for 4 months, during which the anatomical stability of the fundus was maintained.*'

Vitrectomy

Vitrectomy Combined with Silicone Oil Injection

Jiang et al reported a case of morning glory syndrome complicated by persistent primitive embryonic blood vessels,
vitreous hemorrhage, temporal retinal crease, and retinal detachment. The patient underwent vitrectomy, during which
glial tissue around the optic disc was removed. Complete gas-liquid exchange was performed, followed by silicone oil
tamponade. After 2 years of follow-up, a small amount of subretinal fluid accumulated near the optic disc, but no
significant retinal detachment was observed, and only a slight emulsification of silicone oil occurred in the anterior
chamber.'? In a separate case, Tyler et al described a 19-year-old patient with morning glory syndrome and traction
retinal detachment associated with a PAX6 mutation in the right eye, with the macula involved. The patient underwent
successful repair through 25G vitrectomy, which included anterior retinal membrane dissection, retinotomy to release
subretinal fluid, laser photocoagulation, and silicone oil injection. After 1 year of follow-up, the eye maintained
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anatomical stability, and the best-corrected visual acuity was count fingers. However, 18 months post-surgery, silicone oil
emulsification occurred, with a small amount entering the anterior chamber, leading to worsening of a posterior
subcapsular cataract. Two years after the initial surgery, the patient underwent additional procedures for vitrectomy,
silicone oil removal, cataract extraction, and intraocular lens implantation, yet the best-corrected visual acuity remained
CF. These cases highlight the complexities and potential complications of managing morning glory syndrome, necessi-
tating careful long-term follow-up and intervention.?

Vitrectomy and Inert Gas Tamponade
Lyubomyr M. Lytvynchuk performed vitrectomy on a one-eyed patient with MGS complicated with non-rheogenated
retinal detachment, during which the subretinal fluid was aspirated, the anterior retinal membrane and the inner boundary
membrane were excised, and air was injected for tampon. After surgery, the patient was in prone position, followed up
for 12 months, and the retina recovered.'®

Remove the Dural Window of the Optic Nerve Sheath

Chang et al performed surgery on a patient with morning glory syndrome complicated by complete retinal detachment,
presenting with headaches and sudden vision loss. The patient had a bullotic retinal detachment in the left eye with
a folded retina and a distant visual acuity of 5/200. Following a lumbar puncture and injection of a metronidazole
contrast agent, diffusion was observed around the optic nerve, indicating an abnormal channel between the subarachnoid
and subretinal spaces. Chang conducted a medial approach to incise the optic nerve sheath, removing the dural window,
which allowed clear fluid to escape. Postoperatively, the retina was flat on the first day, but shallow detachment persisted.
Seven weeks later, viscous yellow subretinal fluid was drained, resulting in complete retinal flattening and improved
visual acuity to 20/200. After 15 months of follow-up, the retina remained fully attached, with no retinal holes found,
attributed to continuous vitreous traction. This case demonstrates the effectiveness of surgical intervention in managing
retinal detachment complications associated with morning glory syndrome.?'

Simple Paraoptic Disc Laser Photocoagulation

Zhang Zhiyong treated a 4-year-old child with morning glory syndrome complicated by retinal detachment using laser
photocoagulation. Over a follow-up period of 1 to 9 months post-surgery, the extent of retinal detachment progressively
decreased, beginning with reconstruction from the temporal side of the optic disc and extending towards the macular
region.*? The use of circular laser treatment facilitated the successful reconstruction of the retina, leading to positive
outcomes. This case highlights the effectiveness of laser photocoagulation in managing retinal detachment in children
with morning glory syndrome.

Simple Paraoptic Disc Laser Photocoagulation Prevented Retinal

Detachment

Zou et al performed simple paratopic laser photocoagulation in 24 eyes with morning glory syndrome without significant
retinal detachment to prevent retinal detachment. The method is to establish three to five rows of fused off-white laser
spots around the edge of the optic disc by laser light at 520 nm wavelength, 180 to 250 mW power and 300ms duration
on the retina around the optic disc at 360°. During the average follow-up of 27.7£17.5 months, the fundus anatomy and
visual effects of all affected eyes were stable, and no obvious retinal detachment occurred, which indicates that paratopic
laser photocoagulation has a certain effect on preventing retinal detachment.*?

Prospective

Given the complex nature of MGS and its associated retinal detachment complications, future research should focus on
several critical areas. Firstly, a deeper understanding of the genetic mutations, particularly involving the PAX6 and PAX2
genes, is essential for unraveling the specific mechanisms that lead to MGS. Genetic screening and counseling could
provide valuable insights for affected families and aid in early diagnosis.
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Secondly, prospective studies investigating the long-term visual outcomes of various surgical interventions, such as
vitrectomy combined with laser photocoagulation and silicone oil tamponade, are needed. This includes evaluating the
efficacy of newer techniques, such as the use of human amniotic membrane grafts and fibrin sealants in surgical repair, to
determine the best practices for managing MGS and its complications.

Moreover, examining the association of MGS with systemic conditions, such as Aicardi syndrome and renal coloboma
syndrome, could reveal important insights into the broader implications of this condition and inform multidisciplinary
approaches to patient care. Finally, the development of standardized classification systems for retinal detachments
associated with MGS will aid in comparing outcomes across studies and enhance collaborative research efforts.

Conclusion

In sum, MGS is a rare congenital malformation characterized by distinct ocular fundus features and significant
complications, including various forms of retinal detachment. The complexity of MGS necessitates a multifaceted
approach to treatment, involving advanced surgical techniques and thorough postoperative management to address
complications effectively. For the treatment of MGS combined with rhegmatogenous retinal detachment, most scholars
use vitrectomy combined with paraoptic disc laser photocoagulation. Most cases can achieve reattachment of the retina,
and the fundus anatomy can remain stable during the follow-up period, but there are still some adverse outcomes, such as
retinal redetachment, silicone oil emulsification, elevated intraocular pressure, etc. For the treatment of MGS combined
with non-rhegmatogenous retinal detachment, scholars mostly use vitrectomy combined with paraoptic disc laser
photocoagulation or vitrectomy. Both surgical methods can achieve reattachment of the retina, and the fundus anatomy
is stable during the follow-up period, but also have adverse consequences such as retinal redetachment, silicone oil
emulsification, etc. To prevent MGS combined with retinal detachment, simple paraoptic disc laser photocoagulation can
be adopted. While the prognosis for vision remains variable, ongoing research into genetic factors and innovative
treatment modalities holds promise for improving outcomes for individuals affected by MGS. Enhanced awareness and
understanding among healthcare professionals will be pivotal in ensuring timely diagnosis and intervention, ultimately
aiming to optimize the quality of life for patients with this condition.
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