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Abstract
BACKGROUND
To report an unusual case of bilateral optic disc coloboma associated with macular retinoschisis in the left eye.

CASE SUMMARY
[bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK99][bookmark: OLE_LINK49][bookmark: OLE_LINK56][bookmark: OLE_LINK126][bookmark: OLE_LINK127][bookmark: OLE_LINK355][bookmark: OLE_LINK356][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]A 37-year-old woman presented with complaints of blurred and distorted vision in her left eye for more than 1 year. Fundus examination demonstrated choroidal atrophy around the optic disc in both eyes, with a cup-to-disc ratio of 0.9. Serous retinal detachment in the macular area of the left eye. Left eye macular blood flow imaging optical coherence tomography (Angio-OCT) showed macular retinal serous cleavage. En-face OCT showed that the canal gully-like structure formed by the defect of the optic disc nerve fiber layer between the optic disc and macula, serous detachment area was connected with the enlarged optic disc coloboma through the canal gully-like structure, and the fluid leaked from the enlarged and thinned optic disc coloboma into the retinal layer of the macular area. Patients with optic disc abnormalities and macular degeneration must be monitored appropriately. During the follow-up period, the use of optic disc stereography and 3D-OCT, en-face, and Angio-OCT imaging can clarify the correlation between macular retinoschisis and optic disc coloboma.

CONCLUSION
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK259][bookmark: OLE_LINK296][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Macular retinoschisis may be owing to the combined force of disc edge loss, enlarged optic disc coloboma, the canal gully-like structure formed by the defect of the nerve fiber layer around the optic disc, and the traction of the posterior vitreous cortex.
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[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Core Tip: We reported an unusual case of bilateral optic disc coloboma associated with macular retinoschisis in the left eye. Macular retinoschisis may be owing to the combined force of disc edge loss, enlarged optic disc coloboma, the canal gully-like structure formed by the defect of the nerve fiber layer around the optic disc, and the traction of the posterior vitreous cortex.

INTRODUCTION
[bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK362][bookmark: OLE_LINK363][bookmark: OLE_LINK364][bookmark: OLE_LINK365][bookmark: OLE_LINK366][bookmark: OLE_LINK367][bookmark: OLE_LINK357][bookmark: OLE_LINK358][bookmark: OLE_LINK359][bookmark: OLE_LINK360][bookmark: OLE_LINK368][bookmark: OLE_LINK369][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK361][bookmark: OLE_LINK183][bookmark: OLE_LINK184]Clinically, optic disc coloboma is considered a bowl-shaped depression. The frequency of unilateral and bilateral occurrence is similar, and it is mostly owing to congenital optic disc abnormalities, physiological large optic cups, glaucoma optic disc cupping, and optic nerve atrophic coloboma[1-3]. Optic disc coloboma can cause abnormal visual fields[4-6]. The author found that optic disc coloboma is related to serous macular retinoschisis, which is similar to optic disc pit-related macular serous retinoschisis[7-9]. The literature regarding optic disc coloboma associated with macular retinoschisis is limited.

CASE PRESENTATION
Chief complaints
A 37-year-old woman presented with complaints of blurred and distorted vision in her left eye for more than 1 year.

History of present illness
[bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21]There was no family history of ocular diseases. One month ago, she was diagnosed with left eye macular retinoschisis, and optic disc pit and underwent a left eye vitrectomy in another hospital.

History of past illness
The patient had no systemic diseases. 

Personal and family history
There was no family history of ocular diseases.

Physical examination
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218][bookmark: OLE_LINK219][bookmark: OLE_LINK198][bookmark: OLE_LINK199][bookmark: OLE_LINK200][bookmark: OLE_LINK220][bookmark: OLE_LINK221][bookmark: OLE_LINK210][bookmark: OLE_LINK211]Ophthalmic examination showed the unaided visual acuity was 20/1000 in the right eye which was improving up to 20/20 (with -10.25 D) and 20/1000 in the left eye, improving up to 20/200 (with -10.75 D). Intraocular pressure (IOP) measured with Goldmann applanation tonometry was 10 mmHg and 12 mmHg in the right and left eye respectively. Examination of the anterior segment of both eyes showed no abnormality. Gonioscopy examination showed the normal width of the anterior chamber angle of both eyes. Fundus examination demonstrated choroidal atrophy around the optic disc in both eyes, with a cup-to-disc ratio of 0.9. Serous retinal detachment in the macular area of the left eye.

Imaging examinations
[bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK114][bookmark: OLE_LINK115][bookmark: OLE_LINK140][bookmark: OLE_LINK182][bookmark: OLE_LINK185][bookmark: OLE_LINK186][bookmark: OLE_LINK26][bookmark: OLE_LINK31][bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK119][bookmark: OLE_LINK120][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK76][bookmark: OLE_LINK79][bookmark: OLE_LINK303][bookmark: OLE_LINK310][bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK297][bookmark: OLE_LINK298][bookmark: OLE_LINK300][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK311][bookmark: OLE_LINK312][bookmark: OLE_LINK318][bookmark: OLE_LINK319][bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK156][bookmark: OLE_LINK320][bookmark: OLE_LINK137][bookmark: OLE_LINK138][bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK165][bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK240][bookmark: OLE_LINK241][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK179][bookmark: OLE_LINK170][bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK130][bookmark: OLE_LINK153][bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK201][bookmark: OLE_LINK202][bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK205]Magnetic head imaging revealed no brain abnormalities. Optic disc stereography (Kowa nonmyd WX 3D, Japan) demonstrated choroidal atrophy around the optic disc in both eyes, with optic disc coloboma is illustrated in Figure 1. Visual field examination for both eyes were performed with Humphrey Field Analyzer II (Zeiss) using 24-2 Swedish Interactive Threshold Algorithm (SITA) standard strategy. Binocular visual field examination revealed that the physiological blind spots of both eyes enlarged. Using IOL Master 700 (Zeiss), the axial length was measured as 27.72 mm and 27.42 mm for the right and left eyes, respectively. Blood flow imaging optical coherence tomography (United States Optovue, Angio-OCT) three-dimensional (3D) mode showed local defects in the temporal disc edge of the binocular optic disc. Moreover, the optic disc circular scan mode indicated that the thickness of the nerve fiber layer around the optic disc in the left eye was thinned. OCT B-scan of the left eye revealed macular serous neurosensory retinal detachment, discontinuity of the ellipsoid zone, and fracture of the outer nuclear layer of the retina. En-face OCT showed that the canal and gully-like structure formed by the defect of the optic disc nerve fiber layer between the optic disc and macula, serous detachment area, and the enlarged optic disc coloboma inferior to the temporal area were connected via the canal and gully-like structure. The fluid was considered to leak from the enlarged partial defect of the optic disc, gully-like thinning of the optic disc nerve fiber layer, and gully-like structure into the retinal layer of the macular area (Figures 2-4).

FINAL DIAGNOSIS
The final clinical diagnosis was optic disc coloboma in both eyes and optic disc coloboma associated with macular retinoschisis in the left eye.

TREATMENT
[bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK139][bookmark: OLE_LINK40][bookmark: OLE_LINK41]On November 27, 2019, posterior scleral macular buckling of the left eye was performed under general anesthesia.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK330][bookmark: OLE_LINK331][bookmark: OLE_LINK228][bookmark: OLE_LINK229][bookmark: OLE_LINK177][bookmark: OLE_LINK178]Re-examination was performed at 3 mo, 6 mo, 12 mo, and 24 mo after operation. OCT showed complete recovery of the left eye serous macular retinoschisis until 24 mo after the operation (Figure 5). The visual acuity of the left eye was gradually improved to 20/33.

DISCUSSION
[bookmark: OLE_LINK370][bookmark: OLE_LINK371][bookmark: OLE_LINK308][bookmark: OLE_LINK309][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK332][bookmark: OLE_LINK333][bookmark: OLE_LINK336][bookmark: OLE_LINK118][bookmark: OLE_LINK121]Congenital optic disc coloboma includes optic disc pit, optic nerve dysplasia, and morning glory syndrome. Congenital pits of the optic disc may be present alone or occasionally combined with optic disc defects[10]. Previous case reports have described the presence of optic disc defects in the same eye combined with optic disc pit[11,12]. Optic nerve defects can occasionally be misdiagnosed as morning glory syndrome[13]. The pathophysiology of morning glory syndrome caused by abnormal fetal fissure closure is similar to that of optic disc defect[14]. However, tiny pigments can be detected with no glial hyperplasia around the optic disc in the optic disc defect, while a large amount of glial hyperplasia and pigment can be observed around papilla in the morning glory syndrome[15]. Additionally, Hotta et al[16] reported a case of choroidal and optic disc defect with a rare type of macular detachment and retinoschisis.
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK112][bookmark: OLE_LINK113]Serous macular retinoschisis related to optic disc coloboma is similar to that related to optic disc pit. The pathogenesis may be the result of multiple factors such as age, traction of the posterior vitreous cortex, local defects of the optic disc coloboma, and peripheral nerves of the optic disc. The drainage channel formed by the local defect of the nerve fiber layer, fluctuation of IOP, direct natural potential gap between the neuroepithelium and the pigment epithelium, and high perfusion of the choroidal capillaries (similar to the pathogenesis of the central serous chorioretinopathy) are related to the peripheral nerves of the optic disc. The secondary related factors are the canal-like channel structure formed by the local defect of the nerve fiber layer and traction of the posterior vitreous cortex and other factors. There is evidence that retinal neuroepithelial detachment in the macula becomes obvious after the age of 20 years. Liconff described that the communication between the optic disc fovea and retina resulted in a split-like separation of the inner layer of the retina[17]. Cleavage formation is the first step in the progression of serous retinal detachment related to optic disc coloboma. Krivoy et al[18] believe that the optic disc coloboma is the fluid passage between the subretinal fluid and cleavage cavity or subretinal space. SS-OCT draws a thin line in the optic disc, presumably related to the subretinal space. In an eye with an optic disc pit, the subretinal space has a direct connection with the vitreous cavity. Ohno-Matsui et al[19] reported that in 93.2% of highly myopic eyes, the subretinal space can be detected using SS-OCT. They believe that the subretinal space around the optic nerve is low reflex. In a patient with myopia, the subretinal space has a direct connection with the vitreous cavity. Previous reports have only inferred that in the optic disc pit, there is direct communication between the optic disc pit, vitreous cavity, and subretinal space. Kuhn et al[20] reported a case of an optic disc pit with silicone oil injected into the vitreous cavity. The echo of silicone oil was detected in the subretinal space, showing the communication between the subretinal space and the vitreous cavity. Additionally, the complete separation of the outer layer of the retina (full-thickness detachment of the macula) may be secondary and related to the hole in the outer layer of the macula. Some authors speculate that vitreous traction in the macula may be the cause of retinal detachment and cleavage in the macula. Therefore, vitrectomy with or without peeling the inner limiting membrane, laser photocoagulation, and intraocular gas packing can reduce or eliminate vitreous traction. A recent report found that simple vitrectomy without gas tamponade and intraocular laser can completely cure macular retinoschisis. Yokoi et al[21] used fundus photography and swept OCT images to evaluate six eyes of seven macular retinopathy patients with optic disc pit. They detected abnormal traction of the vitreous by reconstructing 3D swept OCT images and observing the vitreous at the vitreous retinal interface. This may be one of the causes of this disease. Visual acuity and OCT should be monitored through proper follow-up to observe retinal changes[22]. In our case, the most likely cause of visual impairment was the damage to the macular retinal ellipsoid zone of the left eye.
[bookmark: OLE_LINK234][bookmark: OLE_LINK235][bookmark: OLE_LINK236][bookmark: OLE_LINK237][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK110][bookmark: OLE_LINK111][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK238][bookmark: OLE_LINK239][bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK108][bookmark: OLE_LINK109][bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK246][bookmark: OLE_LINK247][bookmark: OLE_LINK252][bookmark: OLE_LINK253][bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK324][bookmark: OLE_LINK325][bookmark: OLE_LINK256][bookmark: OLE_LINK257][bookmark: OLE_LINK260][bookmark: OLE_LINK261][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK262][bookmark: OLE_LINK263][bookmark: OLE_LINK266][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK264][bookmark: OLE_LINK265][bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK373][bookmark: OLE_LINK374][bookmark: OLE_LINK337][bookmark: OLE_LINK338][bookmark: OLE_LINK273][bookmark: OLE_LINK274][bookmark: OLE_LINK277][bookmark: OLE_LINK278][bookmark: OLE_LINK275][bookmark: OLE_LINK276][bookmark: OLE_LINK372][bookmark: OLE_LINK279][bookmark: OLE_LINK280][bookmark: OLE_LINK375][bookmark: OLE_LINK376][bookmark: OLE_LINK281][bookmark: OLE_LINK282][bookmark: OLE_LINK290][bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK283][bookmark: OLE_LINK284][bookmark: OLE_LINK287][bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK291][bookmark: OLE_LINK285][bookmark: OLE_LINK286][bookmark: OLE_LINK304][bookmark: OLE_LINK305][bookmark: OLE_LINK294][bookmark: OLE_LINK295][bookmark: OLE_LINK306][bookmark: OLE_LINK307]The 37-year-old patient, in this case, had no posterior detachment of the posterior vitreous cortex and had optic disc coloboma in both eyes. Further, 3D-OCT revealed more evident optic disc defects in the right eye than that in the left eye. Consequently, a serous macular retinoschisis occurred in the left eye. En-face OCT demonstrated that the canal and gully-like structure formed by local atrophy and loss of nerve fibers around the optic disc communicated with the macular retinoschisis, which might be the most fundamental cause of the disease. The pathogenesis of optic disc coloboma-related macular serous retinoschisis may be similar to optic disc pit-related macular serous retinal retinoschisis[23]. The age of onset is 30–40 years (the third decade)[24]. Posterior vitreous detachment appears gradually during this period. Another important factor may be the traction of the posterior cortex. Vitrectomy is considered the preferred and effective treatment. Even if vitrectomy is combined with optic disc edge laser, internal limiting membrane peeling and covering, gas filling, and posterior scleral macular buckling, this type of serous macular retinoschisis often results in complete recovery in 1–2 years. The success rate of different treatment methods reported in different studies is variable[25-27]. For fluids derived from the cerebrospinal fluid or vitreous liquids, which is still debatable. Both the liquids may enter the macular retinal layer. The cerebrospinal fluid enters through the defect of the lamina edge, and the vitreous humor enters through the deep coloboma of the large optic disc. The optic disc is composed of a scleral defect (the cup of the optic disc) and optic nerve fibers (the disc edge of the optic disc). Nerve fibers are tightly covered and horizontally distributed in the retinal hierarchy to prevent fluid from directly entering the retinal layers and maintain the transparent state of the retina. Local nerve fiber defects may lose this covering and protection function, allowing fluid to easily enter between the retinal layers, causing serous macular cleavage. The fovea is the lowest point of fluid outflow, similar to an hourglass or a pool floor drain. Therefore, the liquid flows from the top to the bottom. Thus, the subretinal fluid flows from the coloboma of the optic disc to the center of the macula.

CONCLUSION
[bookmark: OLE_LINK243][bookmark: OLE_LINK258][bookmark: OLE_LINK233][bookmark: OLE_LINK242][bookmark: OLE_LINK328][bookmark: OLE_LINK329][bookmark: OLE_LINK213][bookmark: OLE_LINK232][bookmark: OLE_LINK322][bookmark: OLE_LINK323]Macular retinoschisis may be owing to the combined force of disc edge loss, enlarged optic disc coloboma, the canal gully-like structure formed by the defect of the nerve fiber layer around the optic disc, and the traction of the posterior vitreous cortex (Figure 6). Vitrectomy may be the preferred and effective treatment for the macular retinoschisis associated with optic disc coloboma. Proper monitoring of patients with optic disc coloboma and macular degeneration is critical. The use of optic disc stereography, and 3D, En-face, and Angio-OCT imaging during the follow-up period can clarify the correlation between macular retinoschisis and optic disc coloboma.
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Figure Legends
[image: ]
Figure 1 Stereoscopic color photography of the optic disc of the right (A) and left (B) eyes. 
[image: ]
Figure 2 Three-dimensional optical coherence tomography optic disc mode of the optic disc of the right (A) and left (B) eyes. 
[image: ]
Figure 3 En-face-optical coherence tomography and B-scan macular pattern of the macula of right (A) and left (B) eyes. 
 [image: ]
Figure 4 Angio-optical coherence tomography macular 6 mm × 6 mm pattern of the right (A) and left (B) eyes. 
[image: ]
Figure 5 Optical coherence tomography B-scan macular pattern of right (A) and left (B) eye for 2 years after surgery. 
[image: ]
Figure 6 Macular retinoschisis associated with optic disc coloboma may be the result of the combined force. 
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