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The association of maculopathy with advanced glaucomatous cupping is known, but 

controversy remains over the origin of fluid.1–3 Reports using enhanced depth imaging have 

demonstrated a track communicating from cavities posterior to the lamina cribrosa to the 

peripapillary retina, and these cavities presumably consist of cerebrospinal fluid (CSF).2,3

The protein composition of a fluid can identify its origin. To our knowledge, there have been 

no previous reports on proteomic analysis of fluid from maculopathy associated with optic 

nerve excavation. We present a case of advanced glaucomatous cupping in which macular 

schisis fluid was analyzed for protein content.

Report of a Case

A patient with low-tension glaucoma and advanced cupping presented with progressive loss 

of vision in her right eye (visual acuity decreased from 20/30 to counting fingers). Fundus 

examination revealed macular schisis (Figure 1). Enhanced depth imaging optical coherence 

tomography did not demonstrate an obvious track or visible defect in the lamina cribrosa, 

and fluorescein angiography did not demonstrate retinal or choroidal leakage (Figure 2).
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Undiluted vitreous was collected at the beginning of vitrectomy surgery before the infusion 

cannula was opened. A complete vitrectomy was performed, followed by air-fluid exchange. 

The surface of the macula was then repeatedly dried under air until pooling ceased. A 

retinotomy superotemporal to the fovea was made with diathermy, a clean 25-gauge soft tip 

was inserted into the cavity, and viscous fluid was aspirated with visible flattening of the 

cavity. Endolaser was applied in a limited pattern around the optic nerve, and the air was 

exchanged with 20% sulfur hexafluoride gas. Approximately 30 μL of undiluted schisis fluid 

was extracted and immediately stored at −80°C for later analysis. Samples were digested 

with trypsin prior to proteomic analysis.

Results

Two-dimensional liquid chromatography tandem mass spectrometry4 identified 

approximately 240 unique proteins in the collected vitreous sample. Peptides derived from 

opticin, beta-crystallin B2, and alpha-crystallin B were detected and are unique to vitreous 

(not seen in CSF).5 Because of the small volume of schisis fluid, a more targeted analysis 

was performed and identified approximately 80 proteins. Opticin, beta-crystallin B2, and a 

large number of other vitreous proteins were detected in the schisis fluid. No CSF-unique 

proteins were found.

Discussion

Several theories regarding the mechanism behind maculopathy due to optic nerve 

abnormalities have been proposed. Accumulation of macular fluid due to transudate from 

poorly developed peri-papillary choroidal vasculature, liquefied vitreous, and CSF have all 

been reported as putative sources of macular fluid.3 Several reports using enhanced depth 

imaging have demonstrated a track extending from the peripapillary retina to cystic cavities 

posterior to the lamina cribrosa, providing indirect support forCSF,2,3 but no such 

connection has been confirmed histologically or after subarachnoid injection of india ink in 

a dog model.6

Proteomic analysis of macular fluid collected in this case confirms the presence of vitreous, 

which to our knowledge is the first direct clinical evidence that liquefied vitreous can enter 

the intraretinal or subretinal space (presumably through an optic nerve defect). While 

vitreous could have contaminated our aspirate, meticulous drying of the retina and direct 

aspiration of the cavity under air were done to reduce this possibility. While there is no 

consensus on the treatment of chronic maculopathy, reported methods or combinations 

thereof include the following: vitrectomy, peripapillary laser, application of fibrin sealant, 

macular scleral buckling, removal of the internal limiting membrane, internal drainage, and 

long-acting tamponade. Verification of the source of fluid might influence therapeutic 

approaches but should be weighed against additional risks.

In conclusion, this detailed proteomic analysis of macular schisis fluid associated with 

advanced glaucomatous cupping suggests that vitreous was the source of fluid. These 

findings may have important implications for the management of similar future cases.
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Figure 1. Color Fundus Photographs and Optical Coherence Tomography (OCT) of the Right 
and Left Eyes
A–D, Color fundus photographs of the right (A) and left (B) eyes, and OCT images of the 

right (C) and left (D) eyes. C, The right eye demonstrates glaucomatous excavation with a 

large macular schisis cavity on OCT. D, The left eye also shows glaucomatous changes but 

normal macular architecture.
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Figure 2. Fluorescein Angiograms (FAs) and Enhanced Depth Imaging Optical Coherence 
Tomography (OCT) of the Right Eye
A and B, Early (A) and late (B) FAs show normal transit time as well as absence of vascular 

obstruction or vessel leakage. C, Enhanced depth imaging OCT through the optic nerve 

demonstrates a fluid cavity without visible defect in the lamina cribrosa or communication 

between the optic nerve and schisis pocket.
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