Medical hypothesis, discovery & innovation in optometry Open Access

Diagnostic and therapeutic approaches to optic disc
pit maculopathy in children

Dimitrios Kalogeropoulos '?, Ioannis Asproudis !, Soon Wai Ch'ng ?, Arijit Mitra %, Ash Sharma ?,
Konstantinos Katsikatsos !, Christopher Asproudis ' and Chris Kalogeropoulos !

! Department of Ophthalmology, Faculty of Medicine, School of Health Sciences, University of Ioannina, Greece
* Birmingham Midlands Eye Centre, Sandwell and West Birmingham Hospitals NHS Trust, Dudley Road,
Birmingham, UK

ABSTRACT

Background: Optic disc pit (ODP) is a rare congenital defect of the optic disc that can lead to maculopathy
and gradual visual impairment. This review summarizes our current knowledge on the diagnostic and
therapeutic approaches to ODP maculopathy (ODP-M) in children.

Methods: A thorough literature search was performed using the PubMed/MEDLINE database from 1960 to
2020. An additional search was conducted using Google Scholar for completeness.

Results: ODP-M is characterized by the accumulation of subretinal and/or intraretinal fluid. The exact
pathogenetic mechanisms are not fully understood, and the origin of the fluid remains unknown. Although
ODP-M is more likely to occur during the third or fourth decade of life, cases of children with serous
retinal detachment have been recorded. Early diagnosis of ODP-M and prompt, appropriate management
are crucial, particularly in patients of amblyogenic age. In adults, ODP-M may resolve spontaneously, but
most cases require surgical intervention to prevent permanent loss of vision. However, the fact that ODP-M
may spontaneously resolve in children cannot be ignored. Various surgical methods have been described,
including pars plana vitrectomy (PPV) combined with various techniques, including laser photocoagulation,
intravitreal gas injection, and macular buckling.

Conclusions: PPV remains the mainstay surgical approach for ODP-M. However, ODP-M may differ
between children and adults. Children constitute a unique population of patients that require a different and
probably more tailor-made approach. Detailed clinical examination, combined with a thorough analysis of
retinal imaging, may improve our understanding of the background and pathophysiology of the disease and
eventually provide us with new insights into the management of ODP-M in the pediatric population.
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congenital anomalies, optic disc pit, optic disc pit maculopathy, retinal imaging, surgical treatment, pars plana
vitrectomy

An optic disc pit (ODP) is a cavitary abnormality of the optic nerve head similar to optic disc coloboma, morning
glory, and extrapapillary cavitation [1]. It is typically a congenital disorder, but it is also associated with other
ophthalmic disorders, such as myopia or glaucoma [2-4]. It is a rare entity, with an estimated prevalence of 2 in
approximately 10,000 of the general population, with no gender predilection [, 6]. Although mostly unilateral,
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Optic disc pit maculopathy in children

bilateral ODP occurs in up to 15% of cases [1, 7]. Most cases are sporadic, but in families with more than one
affected member, autosomal inheritance has also been reported [8-10].

Formation of ODP has not been linked to any specific genetic profile to date. In most patients, the condition
is asymptomatic and may be detected incidentally during routine ophthalmological assessments. However,
it may sometimes present with irreversible visual field defects, such as enlarged blind spots or paracentral
arcuate scotomas [11]. Moreover, ODP has been linked to macular changes, such as serous detachment, cystic
degeneration, and degenerative pigmentary changes that can lead to a decline in central visual acuity (VA) [11-
14]. In 25-75% of patients with ODP, macular detachment and/or retinoschisis occur at some stage of their
lifetime, which leads to a condition termed ODP-maculopathy (ODP-M) [1]. Although ODP-M is more likely
to occur during the third or fourth decade of life [15], cases of children with serous retinal detachment have
been reported [7, 16-20]. It has been estimated that spontaneous resolution with good visual outcomes occurs
in approximately 25% of cases [21]. However, coexisting macular detachment can be accompanied by lamellar
or full-thickness macular holes, cystoid changes, and retinal pigment epithelium atrophy, causing an irreversible
visual loss with a Snellen VA of 20/200 or worse, particularly in longstanding cases [22, 23].

There are several case reports and case series of ODP-M in children in the available literature, but only a few
population-based studies have been reported [24]. However, children constitute a unique population that
requires a different management style than adults. This review aimed to summarize current knowledge on the
diagnostic and therapeutic approaches to ODP-M in children.

A thorough literature search was performed in the PubMed/MEDLINE database. An additional search was
conducted using Google Scholar. The following keywords were used in the searches: congenital anomalies, optic
disc pit, optic disc pit maculopathy, retinal imaging, surgical treatment, and pars plana vitrectomy. We reviewed
papers published between 1960 and 2020, focusing on studies published after 2000, and using mostly those
published after 2010. Only references in English were included. Additionally, the patients’ archives from our unit
were the source of figures used in this manuscript to support the importance of clinical, imaging, and laboratory
findings in the diagnostic workup.

ODP-M is related to the accumulation of subretinal and/or intraretinal fluid. The exact pathogenetic mechanisms
are not fully understood, and the origin of the fluid remains unknown [ 1]. Although ODP-M is more likely to occur
during the third or fourth decade of life, cases of children with serous retinal detachment have been recorded [7,
15-20]. The clinical signs and symptoms of ODP-M are summarized in Table 1. In adults, ODP-M may resolve
spontaneously, but most cases require surgical intervention to prevent permanent loss of vision [25]. Various
surgical methods have been described, including pars plana vitrectomy (PPV) (combined with various techniques),
laser photocoagulation, intravitreal gas injection, and macular buckling [1, 26-30]. The characteristics and main
findings of the studies involving pediatric patients with ODP-M are summarized in Table 2.

Most children with ODP are asymptomatic, whereas those that develop ODP-M report a recent gradual visual
deterioration, which is consistent with the presence of serous macular elevations [31]. The Snellen VA can range from
20/25 to counting fingers, depending on the severity and duration of maculopathy. Disturbances in color vision and
visual fields may also be present [31, 32]. On fundal examination (Figure 1), ODP appears as a hypopigmented, round,
or oval excavation near the optic disc margin, most commonly in the inferior temporal quadrant of the disc. The pit is
centrallylocated in approximately 10-20% of cases [ 33]. ODP may involve from one-eighth to one-quarter of the optic
disc, and fine interlacing glial tissue fills the cavity to some extent [ 14, 15, 33]. Central retinal vessels can be normally
observed, but in some cases, a vessel can extend into the depth of the pit, disappearing and appearing again on the other
side of the ODP. Cilioretinal and optociliary vessels can also pass through the pit [ 14]. The amount of intraretinal fluid
and therefore the degree of neurosensory retinal detachment and macular elevation are not related to the pit size and
may vary significantly among individuals [ 11, 33]. These features are usually expected between the supratemporal and
inferotemporal arcades, but can potentially develop beyond this anatomical area. Macular and pigmentary changes
may arise as complications in persistent ODP-M cases [34].
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Table 1. Clinical signs and symptoms of ODP and ODP-M [11,14,15,31-34]

Most individuals with ODP are asymptomatic.

Those that develop ODP-M present with a report of a recent gradual visual deterioration.

VA can range from Snellen 20/25 to CF depending on the severity and duration of maculopathy.

Disorders in color vision and visual fields may also appear.

ODP appears as a hypopigmented, round or oval excavation near the optic disc margin.

Most commonly, ODP is located in the inferior temporal quadrant of the disc.

A central location of the pit may be observed in approximately 10-20% of cases.

ODP may involve one-eighth to one-quarter of the optic disc, and delicate interlacing glial tissue fills the cavity up to some extend.

Central retinal vessels are normally observed.

In some cases, a vessel can go extend into the depth of the pit, disappear, and reappear again on the other side of the ODP.

Cilioretinal and optociliary vessels can also course to and from the pit.

The amount of intraretinal fluid, and therefore the degree of neurosensory retinal detachment and serous macular elevation, are not
related to the pit size and may vary significantly.

Macular and pigmentary alterations may arise as complications in persistent ODP-M cases.

Abbreviations: ODP, optic disc pit; ODP-M, optic disc pit maculopathy; VA, visual acuity; CF, counting fingers.

Table 2. Characteristics and main findings of studies involving pediatric patients with optic disc pit maculopathy (ODP-M)

Kalogeropoulos etal., 2020  Case series Unilateral | ODP in the IRF Observation Spontaneous resolution
[16] temporal aspect

of the ONH with

contiguous IRE.

Benatti etal,, 2021 [63] Case report Unilateral | ODP ODP-M Observation Spontaneous resolution

Kovacovaetal, 2018 [67]  Retrospective Unilateral ODP atthetem-  Retinoschisis PPV with C3F8. BCVA improvement and resolu-
study poral aspect of the | SRF in one tion of SRE.

ONH. eye.

Akga Bayar etal, 2017 [19] | Case report Unilateral ODP atthetem-  Retinoschisis | Observation BCVA improvement and spon-
poral aspect of the | and fluid under taneous resolution of fluid.
ONH. the ILM.

Mete et al, 2017 [68] Case series Unilateral | ODP Serous macular | Vitrectomy with BCVA improvement and com-
detachment  ILM peeling and plete macular reattachment.
and SRF. SF6.

Ozdek et al,, 2017 [51] Case series Unilateral  ODP Serous macular PPV with [ILM BCVA improvement and
detachment  peeling and SF6. macular reattachment.
and SRE. Secondary, autolo-

gous fibrin used to
seal optic pit and
aspiration of SRF.

Maertz etal, 2017 [S8] Retrospective Bilateral ~ Left eyes: temporal Left eyes: Observation, history BCVA improvement in the eyes
observational ODP, BCVA macularde-  of previous PPV with ODP, stable in the eyes
study compromised. tachmentand  withILM peeling  with a pit-like depression.

Right eyes: central/ retinoschisis | and endolaser
temporal pit-like  and vitreoreti- | coagulation in 1 eye
depression of the  nal tractionin | with ODP.
papilla. optic disc.

Rossi et al, 2017 [8] Case report Bilateral | ODPatthetem-  Serousmacular Observation N/A
poral aspect of the  detachment .
ONH.

Yokoi et al,, 2016 [59] Retrospective 3 unilateral Three of fourpa-  Three of PPV in three of four  Postoperative improvement

review 1bilateral tients have ODP at |four patients  patients. Observa-  of BCVA. Post-op attachment
the temporal aspect present schisis | tion in one patient  of the retina in two of three
ofthe ONH. One  and RD. with colobomatous | patients and SRF recession in
of four patients optic disc. the other patient. No VA data
presents a colo- for the patient with coloboma-
bomatous disc with tous disc.
ODPs temporally
and inferiorly.
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Rayat etal,, 2015 [60]

Leietal, 2015 [61]

Akiyama et al, 2014 [69]

Sanghi etal., 2014 [70]

Marticorena et al.,, 2013 [71]

Ozkaya et al, 2013 [64]

Shukla et al., 2012 [56]

Rizzo etal., 2012 [57]

Hirakata et al., 2012 [72]

Rii etal, 2013 [25]

Hiraoka et al,, 2010 [62]

Georgalas etal,, 2010 [17]

Imamura et al,, 2010 [73]

Chiu et al., 2006 [74]

Retrospective

review

Case series

Case series

Case series

Case report

Case report

Case series

Case series

Case series

Case series

Retrospective
study

Case report

Case series

Case report
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Unilateral

Unilateral

Unilateral

Unilateral

Unilateral

Bilateral

Unilateral

Unilateral

Unilateral

Unilateral

Unilateral

Unilateral

Unilateral

Unilateral

ODP at the tem-
poral aspect of the
ONH.

ODP at the tem-
poral aspect of the
ONH.

ODP at the tem-
poral aspect of the
ONH.

oDpP

ODP at the tem-
poral aspect of the
ONH.

ODP in the
temporal aspect of
the ONH.

ODP in the
temporal aspect of
the ONH.

ODP in the tem-
poral aspect of the
ONH. Serous RD.

ODP inferotempo-
ral of the ONH.

ODP-M after
trauma.

ODP inferotem-
poral to the ONH
with serous macu-
lar detachment.
ODP at the tem-
poral aspect of the
ONH.

ODP with SRF.

ODP at the tem-
poral aspect of the
ONH.

SRF in the
macula

Inner retinal
schisis and
outer layer
detachment at
the macula.
Serous macular
detachment.

Retinal schisis
and outer layer
detachment
(3/4). Only
outer layer
detachment
(1/4).

Serous macular
detachment.
Retinal schisis
from the disc
to the macular
area.

Loss of retinal
tissue and

no presence

of SRE. De-
creased RNFL
thickness
temporal to
optic nerve.
Macular schisis
with a large
central outer
retinal defect.
Macular hole,
and SRF.

Outer layer
schisis-like and
inner layer sep-
aration, RD.
N/A

Outer and in-
ner layer retina
schisis.

IRF and SRF
in the macula.

SRF commu-
nicating with
pit. Outer
nuclear layer,
inner nuclear
layer fluid.
Posterior pole
serous RD,
outer layer
detachment.
Schisi like
cavity.

PPV (7/7); ILM
peeling (1/7);
temporal optic disk
endolaser (2/7);
C3F8 (2/7); and
SF6 (5/7).

PPV with C3F8.
Posterior pole laser
photocoagulation.

SF6 gas injections

PPV, C3F8, and
laser photocoagula-
tion at the temporal
edge of ODP.

PPV, SF6, and diode
laser photocoagu-
lation.

Secondary ILM
peeling and diode
endolaser.

Observation

PPV, ILM peeling,
and peripapillary
endolaser photoco-
agulation.

PPV, ILM peeling,
and endolaser.
photocoagulation
temporally to the
ONH.

PPV with no laser or
gas injection.

PPV with gas
tamponade.

PPV without laser
photocoagulation.

PPV, ILM peeling,
air tamponade
without laser photo-
coagulation.

Observation

PPV, SF6, and laser
photocoagulation at
the temporal margin

of the ODP.

BCVA improvement (6/7),
BCVA slightly worsened in one
patient with PPV, and C3F8
attached fovea (7/7).

BCVA improvement, fluid reso-
lution, and retinal reattachment.

BCVA improvement and
macular reattachment.

BCVA improvement and resolu-
tion of retinal schisis, and outer
layer detachment (3/4). BCVA
stable and retinal schisis. Outer
layer detachment persistent

(1/4).

BCVA improvement after sec-
ond operation with resolution
of SRF and IRF.

No changes in BCVA and
RNFL.

Macular holes closed. BCVA
improvement. Outer retinal
detachment resolution.

Macular hole closed.
BCVA improvement.

Complete retinal reattachment.
BCVA improvement.

N/A

BCVA improvement. Reso-
lution of the detachment and
schisis.

BCVA improvement and resolu-
tion of the IRF and SRF, and
macula re-attachment.

N/A

BCVA improvement
Absorption of SRF (no
resolution).
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Spaide etal,, 2006 [75] Case report 1 Unilateral |ODP atthetem-  Serous macular PPVandaneedle = BCVA improvement. Absorp-
poral aspect of the  detachment.  retinal penetration | tion of SRF (no resolution).
ONH. creating an alterna-
tive outflow path
for SRF.
Ishikawa et al,, 2005 [76] Case report 1 Unilateral ODP atthe tem-  Schisis-like Laser photocoagula- BCVA improvement and SRF
poral aspect of the | separation of | tion and vitrectomy. | resolution.
ONH. the sensory
retina. Serous
macular
detachment.
Hirakata et al., 2005 [77] Case report 1 Unilateral ' ODP atthetem-  Macular PPV with SF6. BCVA improvement and com-
poral aspect of the | detachment plete retinal reattachment.
ONH. and separation
of the inner
retinal layers
that appeared
to connect
with the optic
disc.
Bakri et al., 2004 [78] Case report 1 Unilateral ODP atthe tem-  Serous macular PPV, full-thickness BCVA improvement.
poral aspect ofthe | detachment.  retinotomy, photo-  Retinal reattachment.
ONH. coagulation spots at
the temporal aspect
of optic nerve, and
on the retinotomy.
PPV, endolaser
photocoagulation
360°around the
optic nerve, and
C3F8 gas.
Meyer et al., 2004 [79] Case report 1 Unilateral |ODP at the infero- | Serous macular N/A N/A
temporal aspect of | detachment
ONH. with outer
layer detach-
ment and a
schisis-like
cavity.
Brodsky et al., 2003 [65] Case report 1 Unilateral ODP atthe tem-  Serous macular Observation BCVA improvement and serous
poral aspect of the | detachment. macular detachment resolved
ONH. spontaneously.
Yuen et al,, 2002 [20] Case report 1 Unilateral |ODP atthetem-  Serous macular Observation BCVA improvement and serous
poral aspect of the | detachment. macular detachment resolved
ONH. spontaneously.
Theodossiadis et al.,, 1999 Case series 2 Unilateral ODP Case 1. Scleral macular BCVA improvement. Flattened
[23] Schisis-like buckling. macula with no presence of fluid
separation of in the retina or external to the
the internal neurosensory retina.
layers of the
retina and cyst
formation in
foveola.
Case 2.
Schisis-like
separation,
confluent cysts

and outer layer

detachment.
Abbreviation: ODP, Optic disc pit; ONH, optic nerve head; IRF, Intraretinal fluid; SRF, Subretinal fluid; PPV, Pars plana vitrectomy;
C3FS8, perfluoropropane gas; ILM, Internal limiting membrane; RD, retinal detachment; BCVA, Best-corrected visual acuity; SF6, sulfur
hexafluoride gas; N/A, Not available; VA, Visual acuity; RNFL, Retinal nerve fiber layer.

In children, ODP has been associated with rare diseases that occur as a result of developmental disorders and
are also linked with other abnormalities of the optic disc. These clinical entities include basal encephalocele,
bilateral renal hypoplasia, Aicardi syndrome, Alagille syndrome (JAG1 mutation), and midline neurological
developmental malformation [35-39]. Despite being a well-recognized clinical entity, the precise origin and
pathogenesis of the intra- and sub-retinal fluid in ODP-M has not yet been clarified, and there are no obvious
triggering factors [1]. It has been hypothesized that ODP-M may be related to posterior vitreous detachment
(PVD) [40, 41], but this is questionable, as ODP-M has also been reported in children with no evidence of
vitreous liquefaction [25, 40]. Regardless of the fluid origin, a generally accepted series of events occur during
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the development of ODP-M [1, 33, 40, 42]. First, fluid derived from the ODP leads to a schisis-like inner
retinal separation that causes a mild cecocentral scotoma. Then, an outer retinal detachment occurs as a result
of subretinal dissection of the fluid [43, 44]. The discovery of several hypothetical pathogenetic mechanisms has
led to the development of various concepts for managing this rare condition [1, 34].

Patient assessment and the importance of multimodal imaging

The patient’s complaints and clinical features must be considered in order to develop a thorough diagnostic
approach. Careful slit-lamp examination and indirect fundoscopy are crucial for detecting abnormalities of the
optic disc (Table 1). Ophthalmic examination is also largely assisted by available imaging techniques. Previous
studies have thoroughly described the role of retinal imaging in the management of ODP and ODP-M [1, 21,
45]. Imaging tools include fundus photography, fundus autofluorescence, optical coherence tomography (OCT),
fluorescein, and indocyanine green angiography. Appropriate and timely use of each modality can be extremely
helpful not only in making a diagnosis, but also in making therapeutic decisions and in monitoring patients [1,
16, 21, 34, 46]. Jeng-Miller et al. [47] highlighted the contribution of OCT in a detailed in vivo evaluation of
the anatomic abnormalities of the optic disc and their associated pathologies, suggesting that it can provide new
insights into the management of these conditions in children.

Exploring the potential of OCT features in the prediction of anatomical and functional outcomes is particularly
interesting, as various patterns of subretinal and intraretinal fluid have been described in ODP-M. Roy et al.
[45] investigated 32 eyes of patients in the age range of 7—54 years with ODP-M and found that 46% of eyes
presented with subretinal and multilayered intraretinal fluid, 26% with subretinal and outer retinal layer fluid,
21% with intraretinal fluid only, and only 4% with subretinal fluid alone. The findings of this study suggest that
fluid first seeps into the outer retinal layer before involving the other layers. The percentages reported by Roy et
al. are in broad agreement with those reported by Steel et al. [48], who found that the pattern of fluid distribution
on OCT was predictive of outcome. More specifically, patients with subretinal and multilayer fluid had worse
visual and anatomical outcomes than those with subretinal fluid and outer retinal layer fluid only. Additionally,
patients with fluid extending beyond the vascular arcades had worse outcomes than those in whom the extent
of the fluid was less. One possible explanation for these two negative prognostic factors is that they are both
associated with a longer-duration disease [48].

Overall, a thorough study and analysis of different imaging modalities (Figures 2, 3, 4) can contribute to
improved understanding of the anatomical associations and therefore the pathogenesis of the disease, thereby
facilitating the development of novel treatments and potentially better visual outcomes.

Management of ODP-M

General concept of the therapeutic approach

Conservative treatment of ODP-M was initially proposed, as 25% of cases would resolve spontaneously. However,
considering the natural course of ODP-M in combination with the persistence of fluid implies the need for amore
aggressive and efficient approach, and several surgical methods have been adopted to prevent visual deterioration
and to improve the final outcome [1]. PPV (23- or 25-gauge) remains the mainstay of ODP-M treatment and
is usually combined with laser treatment, gas tamponade, and/or internal limiting membrane (ILM) peeling
[1]. Intravitreal gas tamponade with or without laser application has also been proposed as an alternative
therapeutic option, because pneumatic displacement can cause reattachment of the macula and improve VA
[26]. Theodossiadis et al. introduced the macular buckling technique for the treatment of ODP-M [27-30].
The anatomical and functional outcomes of macular buckling rely on the pathophysiology of the disorder,
and the hypothesis that the origin of the subretinal fluid may be derived from both vitreous and cerebrospinal
fluid. Although the results of this technique are impressive, it is considered a difficult technique, with a steep
learning curve. Several other surgical procedures have been employed for the treatment of ODP-M, including
inner retinal fenestration, autologous fibrin use, and glial tissue removal [49-53]. Recently, Theodossiadis et al.
[46] summarized the latest treatments for ODP-M, mainly focusing on covering and filling the ODP with an
ILM inverted flap. This procedure is successful if the subretinal fluid originates from the vitreous cavity. On the
other hand, filling the ODP with a rolled ILM-flap, autologous scleral tissue, or human amniotic membrane can
provide favorable anatomical results. It appears that both these techniques may lead to promising outcomes when
combined with PPV. However, there are only a limited number of available reports regarding ODP covering
and filling techniques [46]. Therefore, vitreoretinal surgeons should consider several parameters and possible
complications when using this technique in the treatment of ODP-M.
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Special considerations in the pediatric population

The clinical course of ODP-M in children seems to differ from that of the typical form of the disease in adults.
Ophthalmologists must monitor and record any changes in the VA of children, because they are at risk of amblyopia
and subsequently lifelong visual disability. This condition may also indirectly affect children’s education and school
performance [54]. Early diagnosis of ODP-M and prompt, appropriate management are crucial, particularly in
patients of amblyogenic age.

A retrospective study by Rii et al. [25] evaluated fundoscopic and OCT findings in children and adults with
ODP-M. The results of their study showed that ODP-M in childhood occurred most commonly after blunt ocular
trauma in eyes with strong vitreous adhesion to the margin of the optic disc. Adults presented with more varied
symptoms, including visual impairment, metamorphopsia, micropsia, and myodesopsia, whereas visual impairment
was the only symptom in children. This may be because children are not able to describe visual impairment as
accurately as adults [25].

Several studies have reported that PPV combined with ILM peeling (to relieve vitreoretinal traction), with or
without laser photocoagulation, yields promising outcomes in children [17, 53-62]. Laser photocoagulation of the
temporal margin of the optic disc aims to prevent further vitreous fluid from entering the subretinal/intraretinal
space [57].

Ozdekand Ozdemir described the use of autologous fibrin for the treatment of persistent ODP-M. The anatomical
success of their approach was attributed to the presumed autologous fibrin-enhanced local tissue response that
prevented fluid passage from the subarachnoid space to the subretinal space [51]. An older study by Theodossiadis
et al. [23] described cyst formation as a phenomenon that accompanied ODP-associated macular detachment in
five cases in their series, of which two were children. Their study showed that the macular scleral buckle procedure
was an effective approach, as cyst formation gradually decreased and finally disappeared after the surgery [23].

However, the fact that ODP-M may spontaneously resolve in children cannot be ignored [19, 20, 63-65].
Benatti et al. [63] reported a characteristic case of a 12-year-old child with ODP-M that spontaneously resolved
after a 6-year follow-up, suggesting that functional and morphological evaluation over time could be critical for
determining the optimal management of ODP-M, particularly in children for whom the conservative approach
appears to be a reasonable alternative to surgery. A single-center study by Bloch et al. [66] investigated the natural
history of ODP-M in a cohort of 87 patients and found that many patients maintained good long-term visual acuity
with gradual improvement of the condition, without surgical intervention. Their findings suggested that there may
be evidence supporting a delay in surgical intervention until visual deterioration is recorded, due to the potential
stability or spontaneous resolution of subretinal fluid, the high rate of reoperation, and the long-term positive
outcomes of deferred intervention (Table 2) [66].

The strengths of our review include that we have summarized the clinical and surgical experience of the
collaborating centers in combination with our previous research activity in ODP-M. The main limitations are related
to the relatively small number of studies in the pediatric population. Further studies with emphasis on the structure-
function relationships of ODP and other congenital optic disc anomalies will expand our knowledge and improve
our clinical practice related to diagnosis, management, and prognosis of this rare condition. Most importantly, it is
highly recommended that the risks and benefits of all available therapeutic options be thoroughly discussed with the
family to ensure that the best approach will be offered. There is an obvious need for prospective studies on this rare
condition to explore the validity of further prognostic factors and the response to various therapeutic approaches.

Although ODP-M typically affects adults during the third or fourth decade oflife, it can also occur during childhood.
ODP-M constitutes an underdiagnosed clinical entity that can mimic other causes of subretinal fluid. This
condition may also indirectly affect children’s education and school performance. Careful clinical examination and
detailed imaging analysis are the cornerstones of establishing a diagnosis and avoiding misinterpretation. Prompt,
appropriate management is crucial, particularly in patients of amblyogenic age. Several studies have reported that
PPV combined with ILM peeling (to relieve vitreoretinal traction), with or without laser photocoagulation, yields
promising outcomes in children. Spontaneous resolution of the subretinal fluid with a subsequent improvement
in VA has been reported, but the majority of cases have a poor visual prognosis if left untreated. Awareness and
early identification of ODP-M are important for improving disease management and, consequently, the final visual
outcome. Defining specific prognostic factors may contribute to the management of ODP-M. Decision-making is
more complicated and demanding in the pediatric population. Ideally, more prospective or randomized controlled
trials are necessary to evaluate the diagnostic and therapeutic approaches to pediatric ODP-M.
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Figure 1. Fundus photograph of a 16-year-old female with a unilateral (right eye) optic disc pit, presenting as a grayish oval excavation near the
margin of the optic disc (CR-2 AF Digital Non-Mydriatic Retinal Camera, Canon USA, Inc., Melville, NY, USA).
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Figure 2. Bilateral optical coherence tomography (OCT) of the same patient as in Figure 1. OCT and macula thickness analysis show optic disc
pit maculopathy (ODP-M) with subretinal fluid in the right eye in comparison with the left eye (the Cirrus” HD-OCT Model 400 [Carl Zeiss
Meditech, Dublin, CA]).
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Figure 3. Optic nerve head and retinal nerve fiber layer (RNFL) analysis of the same patient as in Figure 1, showing the RNFL asymmetry
between the eyes and the defects of the affected (right) eye that are compatible with an optic disc pit (the Cirrus” HD-OCT Model 400 [Carl
Zeiss Meditech, Dublin, CA]).

Figure 4 (A, B). Three-dimensional (3D) visualization of the optic disc of the right eye of the same patient as in Figure 1, showing
the optic disc pit (ODP). 3D images may be very useful to define the features of ODP in detail and can probably shed more light on
the pathogenesis of ODP maculopathy (the Cirrus™ HD-OCT Model 400 [Carl Zeiss Meditech, Dublin, CA]).
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