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Abstract
Purpose of Review In this article, we review the pathogenesis, clinical features, imaging modalities, and latest management 
options for optic pit maculopathy (OPM).
Recent Findings The pathogenesis of OPM remains to be unclear, but imaging tools such as optical coherence tomography 
(OCT) and OCT angiography are enhancing our knowledge. Observation continues to be the best management strategy for 
patients with good visual acuity, and many cases have demonstrated spontaneous resolution. For more advanced, progressive 
vision loss, treatment options involving vitrectomy can be considered and discussed with the patient. Supplementary tech-
niques to vitrectomy have been reported in small studies with relative success such as glial tissue peeling, inverted internal 
limiting membrane flap, optic pit plugging, and retinal fenestration.
Summary While there are multiple treatment options available for OPM, there is no consensus on the technique and surgi-
cal timing. Individual patient factors and the risks-benefits of treatment must be taken into account in guiding management. 
Larger clinical trials will further assist in decision-making for treating OPM.

Keywords Optic pit maculopathy · Optic pit · Maculopathy · Pars plana vitrectomy · Congenital optic pit · Lamina cribosa

Introduction

Optic pits (OP) are oval-shaped depressions that are com-
monly found in the temporal region of the optic disc. 
OP were first described in 1882 by Weithe as small, dark 
depressions in the optic discs that he observed in both 
eyes in a 62-year-old woman [1]. Halbertsma in 1927 first 
described the association of OP with maculopathy [2], and 
later Kranenburg described central vision loss due to optic 
pit maculopathy (OPM) in 65% of patients with OP [3]. 
Petersen also described OP associate with serous retinal 
detachment of the macula [4]. OP are usually asymptomatic 
but can have visual field defect such as enlarged blind spots 
and paracentral scotoma. Vision loss is commonly due to 
maculopathy associated with OP. OPM can exist with sub-
retinal fluid, retinoschisis, and lamellar or full-thickness 
macular holes leading to outer retinal atrophy.

Epidemiology

Affecting men and women equally, optic pits are rare with 
an incidence of 1 in 11,000 people [3, 5]. OP occur unilat-
erally in 85% of individuals and are usually sporadic [5, 
6]. OP are usually singular in nature, but have less com-
monly been described as multiple pits [7]. While there has 
been no genetic link with OP, there have been isolated cases 
describing possible autosomal inheritance in pedigrees of 
multiple affected family members [8, 9]. OPM can occur in 
25–75% of these patents especially when the OP is tempo-
rally located [3, 10, 11]. OPM often presents during the third 
to fourth decades, although patients may become sympto-
matic even earlier [12].

Pathogenesis

Improper Closure of Embryonic Tissue

Congenital OP results from an improper closure of the supe-
rior edge of the embryonic fissure [13, 14]. Specifically, it is 
proposed that the anomalous differentiation of the neuroe-
ctodermal folds of the primitive papilla causes the OP [13, 
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14]. This improper closure results in a temporal pit that may 
allow access to the retina. Brockhurst, Bonnet, and Postel 
reported the presence of a small hole overlying the pit in 
two cases that they believed was a passage for macular fluid 
[15–17]. Lincoff in 1988 proposed that the fluid from OP 
forms a schisis-like cavity initially in the nerve fiber layer of 
the retina and then progresses to form retinal holes and outer 
retinal pathology eventually leading to subretinal tracking 
[18]. However, subsequent optical coherence tomography 
(OCT) studies have demonstrated that subretinal fluid can 
occur without intraretinal schisis associated with OP [19, 
20]. Moon et al. hypothesized that accumulation of fluid in 
the retina depends upon the level where the fluid enters from 
the optic pit [19]. Histologically, OP are a herniation of dys-
plastic retina through a defective lamina cribosa excavation 
into the subarachnoid space [21]. This connection creates a 
communication between the intraocular and subarachnoid 
space [21].

Source of Fluid

The source of macular fluid in OPM is controversial [12, 
15]. OPM onset is commonly seen in patients around the 
third or fourth decade, which corresponds to the start of 
vitreous liquefaction [12, 15]. Tractional vitreous strands 
and posterior vitreous detachment (PVD) are theorized to 
be associated with vitreous entrance into the pit. Brown et 
al. demonstrated that India ink dye injected into the vitreous 
cavity was found in the subretinal fluid of collie dogs with 
optic pits [22]. This was the first evidence that vitreous may 
be the source of fluid in optic pits; however, there were no 
glycosaminoglycans, a component of the vitreous, present 
in the subretinal fluid [22]. Histopathologic studies of two 
eyes with OPM however did demonstrate mucopolysaccha-
rides, another component of the vitreous [21]. Postel et al. 
proposed that there may be a pocket of liquefied vitreous 
over the abnormally developed optic nerve and that trac-
tional forces allow for liquefied vitreous to enter into the 
retina [17]. Several studies have reported in patients with 
OPM the migration of silicone oil or gas into the subretinal 
space that was in the vitreous cavity [23–25]. In conjunc-
tion with theories of the vitreous entering the retina, it has 
been postulated that pressure gradient differences between 
the intraocular pressure and intracranial pressure allows for 
the vitreous to enter into the OP leading to maculopathy 
[26, 27]. However, while large studies have demonstrated 
that majority of OPM occur in patients with PVD, few cases 
especially in children have also reported the presence of OP 
without posterior vitreous detachments or liquification [10, 
26, 28, 29]. OCT studies have also demonstrated cases with 
OPM without vitreous traction [20, 29, 30]. Imaging and 
histopathologic studies have failed to demonstrate a clear 

connection between the subretinal space and the vitreous 
via the OP [22].

Another postulated source of retinal fluid is cerebrospinal 
fluid. An OCT-based study by Krivoy et al. demonstrated a 
direct communication between the optic pit cavity and the 
subarachnoid space [31]. Studies involving pars plana vit-
rectomy and gas infusion have demonstrated gas bubbles 
penetrating the optic nerve sheath, further supporting a con-
nection between optic pits and the subarachnoid space [32]. 
Kuhn et al. reported a patient with OPM previously treated 
with vitrectomy and silicone oil, and later developed intrac-
ranial migration of silicone oil from the OP [33]. However, 
in another study where a patient was injected with intrathe-
cal fluorescein did not demonstrate a spread to the subretinal 
space via the OP [34].

Leakage of vessels near the OP is a third theory for the 
source of OMP. The association between OPM and cilioreti-
nal arteries had been described previously. Fluorescein angi-
ography with late hyperfluorescence at the OP was the first 
clue regarding this theory of leaking vessels, although this 
phenomenon does not occur with all patients. Theodosssi-
adis et al. reported cilioretinal arteries accompanying 64% of 
cases with OP, as opposed to 30% in eyes without OP [35]. 
Adams et al. recently described leaking, anomalous cilioreti-
nal vessels in and around the optic cavity using swept-source 
optical coherence tomography angiography (SS-OCT) and 
fluorescein angiography [36•].

Other Possible Associations

An OP was described in one eye of a patient with inconti-
nentia pigmenti [37]. OP has also been associated with basal 
encephaloceles along with other optic nerve anomalies [38]. 
OP have also been reported in cases of midline neurologi-
cal developmental malformations [39]. Aicardi syndrome 
and Alagille syndrome have also been associated with OP 
[40–43]. Alagille syndrome is caused by an autosomal domi-
nant mutation in the JAG1 gene, a critical signaling pathway 
for development [41]. Bilateral renal hypoplasia has also 
been associated with OP [43]. OPM has also been described 
in the literature in the setting of trauma [44–46]. One report 
has proposed laser in situ keratomileusis (LASIK) associated 
with OPM [47].

Clinical Features

Symptoms and Clinical Presentation

OP has been reported in all ages ranging from 3 to 82 years 
old, with mean age being 35 years [48]. The size of OP can 
range from 1/10th or 7/10ths of the disc size [42]. Posterior 
vitreous detachment can exist in less than 10% of patients 
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with OP [48]. While OP themselves may be asymptomatic, 
visual disturbances usually occur due to macular involve-
ment. Visual acuity changes can be gradual. There have been 
reports of visual changes that occur with positional changes 
such as bending. Visual field loss and color changes have 
also been described in these patients [15, 49, 50]. Macu-
lopathy affected 84% of patients with OP, with 20% of those 
affected being asymptomatic [48]. Visual acuity can range 
from log MAR − 0.04 to 2, mean being 0.54 (estimated con-
version to Snellen range being 20/20 to counting fingers, 
average being 20/60) [48]. Spherical equivalent refractive 
error was between − 7 D and + 8 D, mean being − 0.10 D 
[48].

Imaging

Multimodal imaging can be used to guide management 
of OPM. Established imaging techniques include fundus 
photography, autofluorescence, fluorescein angiography, 
and visual fields as well as optical coherence tomography 
(OCT) and OCT angiography (OCTA). Fundus autofluores-
cence (FAF) is an adjunct tool in imaging patient with OPM. 
Serous detachments of the macula from OP may develop 
subretinal flecks with outer retinal changes, and FAF can 
help detect the fluorophore levels in the subretinal space and 
RPE [51]. Visual fields deficits include an arcuate scotoma 
from displacement of nerve fibers by the OP, and central sco-
tomas from serous detachment from OPM [3, 10]. Lincoff et 
al. demonstrated that mild scotomas may occur when inner 
retinal separation occurs, but dense, large central scotomas 
may occur when the outer layer is detached [52]. Fluorescein 
angiography (FA) techniques demonstrate OP hypofluores-
cence in the early phases and staining in the late phases 
[53]. Theodossiadis et al. reported that there was increased 
hyperfluorescence in the late phases of patients with OPM 
attributed to leakage of the dye into the retinal schisis cavity 
and subretinal fluid [54].

Multiple studies of OP have used OCT to capture the 
structural changes and the excavations [55–57]. The use of 
OCT has enhanced our knowledge on the optic nerve head 
and theories on OPM. Theodossiadis et al. demonstrated 
vitreous abnormalities including vitreomacular traction, vit-
reous strands, and partial or complete PVD in patients with 
OP using OCT [58]. They concluded that the development 
of maculopathy was likely due to the role of the vitreous 
tractional forces [58]. More recently, Lorusso et al. using 
SD-OCT demonstrated spontaneous resolution of OPM 
over 3 months after the development of PVD [59]. On the 
other hand, enhanced depth imaging OCT by Gowdar et al. 
demonstrated connectivity between the macular schisis and 
lamina cribrosa in OP supporting the theory that fluid comes 
from the cerebrospinal fluid [60]. Imamura et al. character-
ized retinal manifestations of OPM using high-resolution 

OCT in 16 patients, concluding that the fluid from OP can 
do directly below the internal limiting membrane into the 
inner retinal, outer retinal, or subretinal space [20]. They 
reported the outer nuclear layer to be the most commonly 
affected area of the retina, and did not find holes in the OP 
to be frequent [20]. Roy et al. also confirmed that all eyes 
in their study had fluid in the outer nuclear layer, and about 
half of the eyes had concurrent subretinal fluid along with 
outer retinoschsis [61]. Michalewski et al. demonstrated in 
20 eyes using 3-dimensional spectral-domain OCT that the 
subretinal and intraretinal fluid in OPM may have both a 
vitreous and cerebrospinal origin [62]. Intraoperative OCT 
can also play a major role during surgery with assisting in 
guiding and managing membranes during vitrectomy [63].

OCTA is a useful clinical tool to understand the structural 
and vascular mechanisms in OPM. Recent studies by Bach et 
al. and others demonstrated capillary dropout in a pediatric 
patient with OP using OCTA [64]. Recently, Michalewska et 
al. used SS-OCTA to predict outcomes of patients with OPM 
undergoing vitrectomy with stuffing of the OP with ILM, 
focusing on the superficial foveal avascular zones before and 
after surgery [65••]. Adams et al. demonstrated anomalous 
vessels in and around the optic pit in patients with OPM 
using SS-OCTA [36•]. The current review demonstrates a 
patient with OPM imaged using en face OCTA and corre-
sponding b-scans to demonstrate OPM (Fig. 1).

Management Options

Observation

Spontaneous resolution of OPM has been described in multi-
ple case reports and series [66–68]. The rate of spontaneous 
regression has been estimated to be 25% of cases [66–68]. 
Sugar in 1967 reported 8 eyes with spontaneous resolution 
over a 2-month to 10-year follow-up period; of those 8 eyes, 
5 eyes regained a visual acuity of 20/30 or better [66]. Yuen 
et al. reported an 8-year old girl presenting with a visual 
acuity of count fingers in the left eye with OPM [67]. After 
1 year of observation, serous maculopathy resolved with 
residual retinal pigment epithelial changes and a visual acu-
ity of 20/30 [67]. Parikakis et al. in 2014 reported a 63-year-
old female with a 6-month history of blurry vision in her 
left eye, with a visual acuity of 6/24 and serous macular 
detachment associated with OPM in the left eye [68]. At 
3-year follow-up, patient presented with complete resolution 
of macular fluid and a visual acuity of 6/12. The authors 
concluded that spontaneous resolution after long-standing 
macular detachment can result in favorable visual acuities 
depending on the integrity of the IS/OS layer, which should 
be used as a prognostic factor for visual acuity and neces-
sity of surgical management [68]. Spontaneous regression of 
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OPM with visual recovery over a 6-month period in pediat-
ric populations has also been reported. Tzu et al. described 
multiple cases of OPM with schisis and subretinal fluid with 
stability in anatomy and visual acuity over time [69]. One 
particular case of OPM had been followed with stability for 
over 6 years, and while the maculopathy progressed, visual 
acuity remained stable ranging from 20/20 to 20/30 [69]. 
The favorable prognosis was likely because the schisis-cav-
ity did not affect the foveal center [69]. The authors contin-
ued to follow this patient for more than 20 years (Fig. 2).

Laser Photocoagulation

Anatomical and visual outcomes of laser treatment vary 
significantly. In previous decades, laser photocoagulation 
was applied to the temporal edge of the optic disc and the 
laser scars theoretically create a barrier between the OP and 
subretinal space, preventing the entrance of fluid into the 
macula. Gass used xenon photocoagulation along the tem-
poral disc margin to minimize fluid going into the macula 
but this treatment was not successful [70]. Mustonen and 
Brockhurst reported the use of argon laser photocoagulation 
with some success anatomically, but with variable visual 
acuity improvements [15, 71]. Few studies have shown reso-
lution of maculopathy in patients after krypton laser therapy 
[72, 73]. Lincoff et al. reported that laser application showed 
either no response to treatment or slight improvement [74]. 

Although some success, laser treatment option has had over-
all low success rates with significant visual field defects 
reported and visual acuity not recovered [75]. This is likely 
due to the fact that laser absorption by the retinal pigment 
epithelium and choroid, possibly not affecting the macular 
schisis [72].

Acetazolamide

Acetazolamide use was first reported in a pediatric patient 
with incontinetia pigmenti and OPM [37]. Over 1 year, the 
use of oral acetazolamide resulted in complete resolution 
of subretinal fluid and improvement in visual acuity [37]. 
By inhibiting carbonic anhydrase enzyme, the mechanism is 
speculated to be due to a decrease in cerebrospinal fluid pro-
duction, and would be effective if the course of fluid is due 
to communication of the OP with the subarachnoid space. 
Since then, other case reports and series have advocated for 
oral acetazolamide as primary or adjunct treatment [76•, 77, 
78]. Osigian et al. more recently described successful treat-
ment of adjuvant oral acetazolamide along with pars plana 
vitrectomy, posterior hyaloid peel, internal limiting mem-
brane peel, fluid-air exchange, endolaser, and gas tampon-
ade [76•]. This pediatric patient improved from 20/400 to 
20/60 with this approach [76•]. Although the response may 
be rapid and sustained with low-dose acetazolamide, there 
can be unwanted systemic adverse events in higher dosages.

Fig. 1  Outer retinal atrophy in optic pit maculopathy. Optic pit macu-
lopathy (OPM) of the right eye in a 24-year-old man. He presented 
with a visual acuity of 20/100. Fundus color photography of the right 
eye demonstrates a temporal optic pit. Using swept  source optical 
coherence tomography (PLEX Elite 9000, Carl Zeiss Meditec, Dub-
lin, CA), 12 × 12 en face structural image demonstrates macular striae 

corresponding to macular schisis. Color thickness map (bottom, left) 
demonstrates macular thickening. Corresponding B-scan demon-
strates retinal schisis that tracks from the optic pit; there is subreti-
nal fluid with retinal break. This example demonstrates that utility of 
widefield swept-source optical coherence tomography. Six-month 
follow-up demonstrated stable visual acuity and imaging findings
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Gas Tamponade vs Gas Tamponade With or Without 
Laser Photocoagulation

Lincoff et al. described the use of gas displacement for 
OPM in 3 patients [79]. Using OCT, the authors reported 
temporary anatomic success with gas tamponade, which 
was not sustained because of persistent flow of fluid from 
the pit [79]. Akiyama et al. described a small group of 
patients receiving gas tamponade, with complete reti-
nal reattachment occurring in half of those patients and 
requiring more than 1 injection in certain cases [80]. 
After an average follow-up period of 94 months, there 
were no recurrences after complete reattachment by gas 
tamponade [80]. Lei et al. reported treatment of 9 eyes 
with combination of intravitreal C3F8 gas and temporal 
disc laser photocoagulation; they described this technique 
as an effective and minimally invasive solution to OPM, 
reporting reduction or resolution of fluid in all eyes with 
good visual outcomes [81].

Macular Buckling

Theodossiadis et  al. first used macular buckling tech-
nique using a scleral sponge fixed at the posterior pole 
corresponding to the area of macular schisis from OP 
[82, 83]. Macular buckling has reported a success rate of 
85% regarding fluid absorption after a follow-up period of 
13 years [83]. Macular buckling may be a beneficial tech-
nique independent of the source of fluid of OPM. Macular 
buckling results in an inward force of the macula, reliev-
ing vitreous traction on the macula. Long-term follow-up 
has demonstrated success over 10 years, with low rates of 
complications and stable vision [82]. Theodossiadis also 
used OCT to show restoration of the foveal outer retinal 
layers and photoreceptor layers using macular buckling 
over time [84]. This approach has not been widely utilized.

Fig. 2  A Observational management of optic pit maculopathy (OPM) 
of the left eye in a 39-year-old woman. Optical coherence tomogra-
phy (OCT) for over 15 years with shifting of the macular fluid with-
out intervention. The subretinal fluid and intraretinal fluid, and visual 
acuity continued to remain stable at 20/30 despite the changes in 
maculopathy. B Vitrectomy, PVD induction, ILM peeling and flap, 
endolaser, and gas versus observation for bilateral optic pit maculopa-
thy optic pit maculopathy (OPM) of both eyes in a 10-year-old girl. 
Fundus photography of the right eye demonstrated a small pit super-
otemporally; pre-operative OCT revealed subretinal fluid, intraretinal 
fluid, and an outer retinal defect. Three years later, the right eye OCT 
demonstrated a flat retina with central atrophy and trace intraretinal 
cysts, with a visual acuity of 20/800 after scleral buckle, pars plana 
vitrectomy with posterior vitreous detachment, glial tissue removal, 
internal limiting membrane (ILM) peel, endolaser to the region of 

the pit, and C3F8 gas was exchanged. Fundus photography of the left 
eye on presentation demonstrates a small optic pit, and OCT revealed 
intraretinal cystic fluid with an outer retinal break. Over 3 years, the 
visual acuity improved to 20/40 in the left eye, and OCT demon-
strated resolution of the maculopathy with observation only. C Vit-
rectomy, PVD induction, endolaser, and gas for optic pit maculopa-
thy. OPM of the right eye in a 5-year-old girl with superotemporal 
optic pit, macular atrophy temporal to the disc, and OCT demon-
strated subretinal fluid tracking from the optic pit as well as intraret-
ina schisis. Two years after patient underwent pars plana vitrectomy, 
posterior hyaloid detachment, endolaser around the pit region, and 
C3F8 gas, vision was 20/60. Areas of pigment changes where the 
laser was applied and OCT demonstrated persistent subretinal and 
intraretinal fluid
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Pars Plana Vitrectomy (PPV)

PPV is a common option for treatment of OPM [85]. Steel 
et al. in a 2-year nationwide prospective population-based 
study reported surgery to be anatomically successful in 75% 
of cases [48]. OCT studies have reported multilayer intrareti-
nal and subretinal fluid outcomes after surgery [86]. Rayat 
et al. used triamcinolone in some cases to aide posterior 
hyaloid removal [87]. There are many combinations of vit-
rectomy with adjunct techniques that are described below.

a. PPV with posterior hyaloid removal
  The induction of a PVD by PPV may release the vitre-

ous traction from the vitreous, and assist in resolution 
of macular fluid from OPM. PPV with PVD induction 
has been described by multiple studies [30, 88–91]. 
Hirakata et al. described 8 patients who underwent PPV 
with PVD induction without gas tamponade and laser 
photocoagulation; 7 of the 8 patients achieved anatomic 
success and visual improvement after PPV alone [90]. 
Teke and Citirik in 2015 reported 10 eyes underwent 
23-g PPV, endolaser, and gas tamponade versus 7 eyes 
that underwent 23-g PPV [92]. They reported no dif-
ference in postoperative visual acuity and SRF in the 
central foveal region [92].

b. PPV with ILM peeling
  Talli et al. described 8 patients who underwent PPV, 

ILM peeling, and tamponade with SF6 without endola-
ser for OPM; 7 of the 8 patients had complete resolution 
of subretinal fluid, mean visual acuity improved from 
20/83 to 20/40, and mean foveal thickness improved 
from 973 microns to 363.5 microns [91].

c. PPV with ILM inverted flap
  Mohammed and Pai first described the inverted autol-

ogous ILM flap procedure for OPM in 2013, in which 
they peeled the ILM adjacent to the superotemporal 
edge of the optic disc and inverted over the optic disc 
[93]. Hara in 2017 described their refined ILM inverted 
flap technique by creating the ILM flap temporal to the 
optic disc edge around 1.5-disc diameters excluding the 
fovea and covering the optic disc and OP [94]. Sborgia 
et al. recently described a case report using ILM-flap 
for OPM, and found OCT to be a tool in assisting surgi-
cal maneuvers [95]; while visual acuity and multifocal 
electroretinography results improved after performing 
PPV with inverted ILM-flap technique, microperimetry 
analysis reduced in this patient during follow-up [95]. 
The ILM flap works as an effective plug to reduce fluid 
in OPM. This technique is promising but evidence is 
mainly with case reports.

d. Glial tissue peeling
  Inoue et al. presented a case of OPM treated with 

PPV, PVD induction, and glial tissue removal; the 

patient’s visual acuity improved to 20/20 from 20/200, 
retinoschisis resolved, there were no visual field defects, 
and results sustained for 10 years without recurrence 
[96]. Yannuzzi et al. reported a 31-year-old woman with 
OPM who underwent PPV with ILM peeling, laser pho-
tocoagulation, and removal of OP plug [97]. The histo-
pathologic examination of the glial plug showed fibro-
vascular neural tissue and spindle-shaped cells [97]. The 
fibroglial tissue may contribute to continuous vitreous 
traction on the pit, and removing it may make it possible 
to relieve vitreous traction and to seal the connection at 
the OP via wound healing.

e. OP plugging
  In 2013, Travassos et al. described their novel surgi-

cal technique of scleral plugging of OP [98]. After a 
failed attempt at removing fibroglial tissue and closing 
the OP communication with autologous blood, the blood 
clot reabsorbed and a scleral plug was chosen to close 
the pit communication [98]. The scleral plug remained 
in the correct position after at least 1 year of follow-
up and visual improvement was seen in the three cases 
[98]. Rosenthal et al. reported one case of a patient with 
OPM who underwent PPV with autologous platelets 
injected into the optic pit with successful anatomic and 
functional results [99]. Ozdek et al. described the use 
of autologous fibrin injected over the optic pit to seal 
it in two cases with anatomic success as well [100]. 
Recently, Rizzo et al. used a human amniotic membrane 
patch implanted inside the optic pit in three patients; 
subretinal fluid gradually resolved over 6 months, and 
visual acuity improved after surgery without recurrence 
during a 6-month follow-up period [101].

f. PPV with endolaser vs with endolaser and gas/oil tam-
ponade

  Rizzo et al. in 2011 reported outcomes of 10 patients 
with OPM undergoing small-gauge PPV, gas tampon-
ade, and laser photocoagulation [102]. Complete retina 
reattachment was observed in 5 of the 10 patients and 7 
of the 10 patients gained 2 lines of vision [102]. Rayat 
et al. in 2015 reported a retrospective chart review of 32 
eyes with OPM, all undergoing PPV with PVD induc-
tion; 8 eyes also underwent ILM peeling, 7 eyes under-
went endolaser, and 31 eyes underwent gas tamponade 
[87]. Mean visual acuity improved by 5 lines, and foveal 
attachment was achieved in 81% of eyes [87]. Adjunct 
techniques such as ILM peel and temporal endolaser 
did not improve outcomes. Increased central retinal 
thickness was found to be a poor surgical prognostic 
sign. Avci et al. reported 13 eyes with OPM undergoing 
PPV, PVD induction, endolaser to temporal margin of 
the optic disc, and gas tamponade without ILM peel-
ing; anatomic success was achieved in all 12 eyes and 2 
lines or more improvement in 11 eyes [103]. Gosh et al. 
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described one case of OPM treated with PPV, posterior 
hyaloid peeling, endolaser, and silicone oil with good 
anatomic reattachment. Kuhn et al. described a case 
report of a patient with proliferative diabetic retinopathy 
treated with silicone oil and OPM, demonstrate migra-
tion of silicone oil into the subarachnoid space [104].

g. PPV with retinal fenestration

Moon et al. observed that juxtapapillary thickening with 
fluid concurrently entering the retinal stroma and subretinal 
space [19]. Ooto et al. used the concept of juxtapapillary 
thickening to report the first large study describing inner reti-
nal fenestration for the treatment of OPM [105]. Inner retinal 
fenestration involves making partial thickness retinal holes 
radial to OP that resulted in redirection of the fluid flow, 
allowing egress of fluid into the vitreous. They performed 
this novel technique in 18 eyes following the core vitrectomy 
[105]. No eyes had ILM peeling or peripapillary laser, and 
only a few patients had posterior hyaloid removal. Ninety-
four percent of patients had complete resolution of the fluid 
without the need for additional treatment. Best corrected 
visual acuity improved post-operatively to a mean 20/48. 
Thus, this procedure had anatomic and functional improve-
ment without need additional treatments [105].

Discussion

The rarity of this entity along with the lack of prospective 
controlled clinical trials comparing different techniques and 
unclear pathogenic mechanisms makes OPM management 
challenging despite multiple treatment options available. 
There is no consensus regarding surgical intervention and 
the ideal timing for surgery. Since there are no guidelines, 
the risks and benefits of each strategy must be considered 
along with the patient’s history, age, vision, and foveal integ-
rity. In patients with good visual acuity and minimal symp-
toms, the best management strategy may be observation. In 
patients with moderate visual loss, observation can also be 
considered because the clinical course can be variable with 
possible spontaneous recovery. For more advanced vision 
loss especially when progressive, treatment options should 
be considered. Laser photocoagulation at the border of the 
disc has often been felt to be inadequate. Acetazolamide 
may have some benefit in reducing maculopathy, but the 
effects are temporary. Macular buckling was described prior 
to modern vitreoretinal surgical procedures and is no longer 
a clinically utilized technique. Vitrectomy with removal of 
the posterior hyaloid and vitreous traction is an often uti-
lized technique which can be supplemented with ILM peel, 
fenestration, gas, laser, and other strategies. Silicone oil has 
the risk of severe complication including migration of oil 
droplets into the subarachnoid space. Surgery is probably 

contraindicated in eyes with advanced RPE atrophy and 
outer retinal loss.

Conclusion

In this overview of management options for OPM, the pros 
and cons of each approach have been discussed. Caution 
should be exercised in surgery when the eye with OPM is the 
only functional eye. Individualized patient care can be based 
on specific patient clinic findings, potential risks, probable 
benefits, and cost of each option. The physicians should con-
sider the patient’s visual needs, visual disability, and general 
health when deciding between observation and treatment. 
Analysis from evidence-based outcomes and ongoing clini-
cal trials and future results will add to our ability to make 
the best decisions for our patients.
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