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eripapillary Schisis in Glaucoma
atients With Narrow Angles and
ncreased Intraocular Pressure
alik Y. Kahook, Robert J. Noecker,
iroshi Ishikawa, Gadi Wollstein,
arry Kagemann, Maciej Wojtkowski,
ay S. Duker, Vivek J. Srinivasan,
ames G. Fujimoto, and Joel S. Schuman

URPOSE: To describe two cases of peripapillary retinal
chisis in patients with glaucoma without evidence of
ptic nerve pits, pseudopits, or X-linked retinoschisis.
ESIGN: Two observational case reports and literature
eview.
ETHODS: Imaging of the peripapillary nerve fiber layer
nd schisis cavities was completed in two patients, and
ne patient was followed over time.
ESULTS: The first patient, diagnosed with narrow angle
laucoma, was noted to have peripapillary schisis in the
ight eye with matching changes on visual field and
ptical coherence tomographic (OCT) results. Follow-up
xamination revealed that the schisis disappeared in the
ight eye while appearing in the left. The findings were
erified with high-speed ultra–high-resolution OCT per-
ormed in both eyes. The second case involved a patient
ith anatomically narrow angles, high intraocular pres-

ure (IOP), and peripapillary schisis extending into the
acula.

ONCLUSIONS: Peripapillary retinoschisis may represent a
nique sequelae of intraocular fluctuations in patients
ith uncontrolled glaucoma. Further studies are needed

o better understand this disease process. (Am J Oph-
halmol 2007;143:697–699. © 2007 by Elsevier Inc.
ll rights reserved.)

ACULAR AND PERIPAPILLARY RETINOSCHISIS HAVE

historically been linked to X-linked retinoschisis,
ptic nerve pits, or colobomas.1–4 We obtained institu-
ional review board exemption to report two cases involv-
ng peripapillary retinoschisis without apparent optic nerve
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its, pseudopits, or colobomas, and to discuss the potential
ssociation between spontaneous retinal schisis resolution
nd increased intraocular pressure (IOP).

CASE 1: A 48-year-old woman with a nine-year history of
laucoma presented with IOPs of 31 right eye (OD) and 21
eft eye (OS) and occludable angles. Manifest refraction was

1.00 diopters OD and �0.75 diopters OS. The OD had
eripapillary retinoschisis extending into the macula with no
pparent vitreous detachment or optic nerve pit, although
here was inferotemporal cupping to the disk margin in the
rea of the schisis. Visual field testing was normal in the OS,
nd there was a superior arcuate scotoma in the OD. Standard
ptical coherence tomography (OCT) (StratusOCT; Carl
eiss Meditec, Dublin, California, USA) artifactually re-
orted schisis cavities as retinal nerve fiber layer
RNFL) thickening (Figure 1); Heidelberg retinal tomog-
aphy revealed normal RNFL in the OS and RNFL
hinning in the inferotemporal segment of the OD. IOP
mproved after bilateral laser peripheral iridectomies and
imatoprost therapy.
One year later, IOPs were 21 OD and 26 OS with patent

ridectomies. StratusOCT and high-speed ultra–high-res-
lution OCT showed resolution of schisis on the right-side
ith RNFL thinning (Figure 2). StratusOCT in the OS

howed multiple peripapillary schisis cavities extending
nto the macula that were not present on previous testing,
nd high-speed ultra–high-resolution OCT scans revealed
istinctive splitting of the peripapillary RNFL and inner
lexiform layer (Figure 3; see Supplemental Figure and
ideos at AJO.com).

CASE 2: A 64-year-old woman who had received a
iagnosis of anatomically narrow angles and IOPs of 26
D and 28 OS was referred for bilateral laser peripheral

ridectomy. Manifest refraction was �0.50 diopters OD
nd �1.00 diopters OS. Examination revealed occlud-
ble angles bilaterally with optic nerve cupping greater
n the left-side. No vitreous detachments or optic nerve
its were noted, and the neuroretinal rims were intact.
ltrasound biomicroscopy (Ophthalmic Technologies,
oronto, Ontario, Canada) revealed occludable angles in
oth eyes. Dilated fundus examination and StratusOCT
evealed inferotemporal peripapillary schisis OD extending
nto the macula. IOP stabilized after bilateral laser periph-
ral iridectomies (LPIs) and the schisis persisted through
ix months of follow-up.

Retinoschisis, splitting of retinal layers, is most commonly
ategorized as senile or juvenile. Senile retinoschisis results
rom the coalescence of outer plexiform or nerve fiber layer
icrocystic spaces in areas of peripheral cystoid degeneration.

uvenile X-linked retinoschisis, on the other hand, presents
ith schisis cavities in the fovea and periphery of the retina
orresponding histologically to nerve fiber layer, and inner

uclear and/or outer plexiform layer splitting.5
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In the two cases we report, both patients had a history
f narrow angles with increased IOP. Peripapillary
chisis extending into the macula was evident in both
ases despite the absence of pits on clinical examination
nd imaging. Further, the thinning of the RNFL in case
ne was masked by and perhaps related to the schisis in
he patient’s OD. It is possible that small changes in
xial length accompanying fluctuations in IOP may have
layed a role in schisis formation. These changes may lead to
itreous traction, with or without microscopic breaks in the
nner retina related to high IOP, and eventual development
f schisis. Controlling IOP fluctuations in case 1 may have
esulted in schisis resolution. Given the modest IOP reduc-
ions in our patient, this is a potential but unlikely explana-
ion for the spontaneous resolution of retinoschisis.

In conclusion, we report two cases of isolated peri-
apillary and macular retinoschisis in the absence of any
bvious or visible optic nerve head pits. In one case, the
etinoschisis resolved in one eye while appearing in the

IGURE 1. (Left) Optical coherence tomography (OCT) ret
rtifactually reported as RNFL thickening inferotemporally (a
nner retinal schisis cavities in peripapillary region (arrow).

IGURE 2. (Left) StratusOCT retinal nerve fiber layer (RNF
ltra–high-resolution optical coherence tomography (OCT) (6
esolution of schisis cavities (arrows).

IGURE 3. (Left) Peripapillary StratusOCT and (Right) high-
6 � 1.4-mm slice) of left eye showing peripapillary and macu
ellow eye. We present, for the first time, high-speed

AMERICAN JOURNAL OF98
ltra– high-resolution OCT evidence of retinoschisis in
ne case and show involvement of specific retinal layers
ithout detectable evidence of an optic nerve pit.
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UPPLEMENTARY FIGURE. High speed high-resolution sca
mage revealing the schisis extending to the optic nerve head (
n of the left optic nerve showing schisis temporally (Left) and 3D
Right).
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