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Purpose: To determine the characteristics and clinical course of an eye with a peripapillary staphyloma and an
optic disc pit associated with a retinal detachment (RD) and retinoschisis.

Observations: A 44-year-old woman had a peripapillary staphyloma with a shallow RD and retinoschisis in her
right eye. The optic disc was located in the peripapillary staphyloma with steep walls, and an optic disc pit was
located on the temporal area of the optic disc cup. Optical coherence tomography (OCT) revealed a separation of
the lamina cribrosa, herniated retinal tissue, and a subarachnoid space corresponding to the optic disc pit. Pars
plana vitrectomy with laser photocoagulation around the temporal margin of the peripapillary staphyloma was
performed to treat the RD, and the treatment was successful.

Conclusion and importance: Clinicians should be aware that eyes with a RD and retinoschisis associated with a
deep peripapillary staphyloma and an optic disc pit exist. The RD and retinoschisis can be successfully treated by

vitrectomy.

1. Introduction

There are rare cases of congenital excavated optic disc anomalies
which are recognized as belonging to the same spectrum of optic disc
disorders. A peripapillary staphyloma, optic disc pit, morning glory disc
anomaly, and optic disc colobomas are included in this spectrum of optic
disc disorders. The excavated disc anomalies occasionally occur
together in the same eye, e.g., an optic disc pit and a coloboma,” but to
the best of our knowledge, there has not been a report on the
co-existence of a peripapillary staphyloma and an optic disc pit in the
same eye. A peripapillary staphyloma is a unilateral deep excavation
around a normal optic disc."® A retinal detachment (RD) around the
optic disc is occasionally observed in eyes with a peripapillary staph-
yloma.*® Another laboratory group and our group have described the
OCT images of a retinal tear in a peripapillary staphyloma which caused
a RD around it.*°

An optic disc pit typically appears as single grayish round depression
on the optic disc.® Histopathologically, the optic disc pit is seen as a
herniation of retinal tissue into an excavation that can stretch into the
subarachnoid space through a defect in the lamina cribrosa."* Eyes with
an optic disc pit occasionally also have a serous RD and/or retinoschisis
in the macular area, and it is then called an optic disc pit

maculopathy.®”

We present our findings in an eye with a peripapillary staphyloma
and an optic disc pit associated with a RD and retinoschisis. The eye was
treated successfully by vitrectomy.

2. Case report

A 44-year-old woman noticed a slight reduction in the vision in her
right eye five years earlier and went to a local clinic. Macular reti-
noschisis was detected, and it was connected to a peripapillary staph-
yloma. The decimal best-corrected visual acuity (BCVA) of her right eye
was 0.5, and the retinoschisis was followed without treatment at the
local clinic. Her right visual acuity had decreased over the past two
months due to the development of a foveal retinal detachment (RD), and
she was referred to our hospital for treatment.

At our initial examination, her decimal BCVA was 0.2 in her right eye
and 1.2 in her left eye. The intraocular pressure was 17 mmHg in both
eyes, and the ocular axial length was 24.3 mm in both eyes. The anterior
segment was completely normal in both eyes. She had no family history
of systemic medical problems.

Our fundus examination revealed a peripapillary staphyloma, and
the optic disc was large with a whitish round abnormality which
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Fig. 1. Fundus photograph of the left eye of a 44-year-old woman with a peripapillary staphyloma and a retinoschisis in her right eye at the initial visit. The sites of a
laser photocoagulation can be seen.

A: Fundus photograph showing a peripapillary staphyloma and abnormal appearing optic disc. The disc is large and has an optic disc pit in the temporal area of the
optic disc cup. A thin retinal detachment (RD) can be seen extending from the peripapillary staphyloma to the macula area..B ~ D: Fluorescein angiogram of the optic
disc pit on the temporal side of the optic disc cup. This area is hypofluorescent in the arterial phase (B) and hyperfluorescent in the venous phase (C). Leakage is
observed and area of the RD and it is slightly hyperfluorescent in the late phase (D). E: Optical coherence tomographic (OCT) image shows deep peripapillary
staphyloma. The RD can be seen to extend from the middle wall of the staphyloma to the macula area. F: OCT image of the bottom of the optic disc. A white excavated
abnormality showing the herniated retina with highly reflective horizontal ridge-like protrusion can be seen. A hypo-reflective space containing hyperreflective
granular and dot structures suggestive of the subarachnoid space can be seen just posterior to the bottom of the pit. A hyperreflective horizontal protruded structure is
present posterior to the subarachnoid space. The lamina cribrosa is separated from the temporal sclera and it and the retrolaminar optic nerve fiber bundles appear to

be shifted away from the optic disc pit. G: Laser photocoagulation was performed around the staphyloma edge in the temporal area.

resembled an optic disc pit in the temporal area of the optic disc of her
right eye. A shallow RD was observed extending from the edge of the
peripapillary staphyloma to the macular area and to the upper area of
the optic disc cup (Fig. 1A). The margin of the optic disc was clearly
detected, and a coloboma and morning glory disc anomaly were not
present. In addition, there was no prepapillary membrane on the optic
disc, and the blood vessels ran normally on the optic disc.

Fluorescein angiography (FA) showed that the optic disc pit-like
anomaly was hypofluorescent in the arterial phase (Fig. 1B) and
hyperfluorescent in the venous phase (Fig. 1C). There was fluorescein
leakage from the abnormality in the late phase, and the area of the RD
was slightly hyperfluorescent in the late phase of FA (Fig. 1D). Her left
eye had no abnormalities in the FA images.

Swept-source OCT showed a deep and steep peripapillary staph-
yloma (Fig. 1E). A retinoschisis was observed in the macular area. A RD
was detected mainly in the macular area, and it was connected to a thin
retina within the staphyloma in the OCT images. A posterior vitreous
detachment (PVD) was not present. The OCT images did not show the
staphyloma wall from the middle to the deeper area due to a shadow cast
by the steep and deep staphyloma. No retinal tear was observed within

the staphyloma. The OCT image of the bottom of the optic disc showed
the herniated retina as a slightly highly reflective horizontal ridge-like
protrusion corresponding to the optic disc pit-like abnormality. A
hypo-reflective space contained hyperreflective granules, and dot
structures were seen just posterior to it. The findings of this cavity were
similar to what Ohno-Matsui et al. described as a subarachnoid space in
eyes with an optic disc pit.>® A hyperreflective horizontal protruding
structure was present posterior to this subarachnoid space. The lamina
cribrosa was separated from the temporal sclera, and it and the retro-
laminar optic nerve fiber bundles appeared to have shifted away from
the defect in the lamina cribrosa (Fig. 1F).

Based on the findings of the color fundus photographs and FA and
OCT images, we identified the whitish round optic disc pit-like abnor-
mality as a large optic disc pit with subarachnoid space that had moved
through the lamina cribrosa defect. We then diagnosed the eye with a RD
and retinoschisis related to the peripapillary staphyloma with an optic
disc pit.

Pars plana vitrectomy with a 27-gauge system was performed to treat
the RD in the right eye. A PVD was not detected during vitrectomy, and
it was created. The adhesion between the vitreous and retina and optic
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disc was not tight. We searched for retinal tears but none was detected.
Laser photocoagulation was performed around the temporal staphyloma
edge before fluid air exchange was performed (Fig. 1G). Then, 20%
sulfur hexafluoride (SF¢) gas was used to tamponade the retina.

One month after the surgery, the scar from the laser photocoagula-
tion at the edge of staphyloma was observed as a hyperreflective retinal
pigmented epithelium proliferation in the OCT images, and it was
separated by the subretinal fluid from the macular area and staphyloma
area (Fig. 2B). The RD in the peripapillary staphyloma was not present
three months after the surgery, and the macular detachment had
completely disappeared ten months after the surgery. The decimal BCVA
improved to 0.7, and the retinoschisis was almost completely absent 11
months after the surgery (Fig. 2D). The optic disc pit and the sub-
arachnoid space at the bottom of the optic disc were not altered. (Fig. 2B
and D). The decimal BCVA at the final examination was 0.7 at 17 months
after the surgery. At that time, we performed ultrasonography to mea-
sure the depth of staphyloma. It was about 19 mm (Fig. 2E).

3. Discussion

We have presented our findings in a rare case with a RD and reti-
noschisis associated with a peripapilary staphyloma combined with an
optic disc pit. The OCT images showed a subarachnoid space under the
optic disc pit. We suggest that the subarachnoid space was created by the
movement of tissue through a defect of the lamina cribrosa of the optic
disc. Vitrectomy led to a successful reattachment of retina. It is known
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Fig. 2. Postoperative fundus findings in the same
patient.

A: Color fundus photograph taken one month after
the vitrectomy showing a thin RD which is similar to
the preoperative finding. The laser scar can be seen at
the temporal edge of the staphyloma. B: OCT image
one month after the vitrectomy. The RD and reti-
noschisis remain in the area of the macula and
staphyloma but a small hyperreflective abnormality
can be seen as a scar of the laser photocoagulation at
the edge of staphyloma. The scar separates the RDs of
the macular area and staphyloma area. The hypore-
flective subarachnoid space is also present. C: Color
fundus photograph 11 months after the vitrectomy.
The RD is resolved and laser photocoagulation scar
around temporal area of optic disc can be seen as a
slightly pigmented area of the retina. D: OCT image
11 months after the vitrectomy. The RD and reti-
noschisis are not present in the OCT images. A small
hyperreflective laser photocoagulation scar is seen at
the edge of staphyloma. The subarachnoid space also
remains. E. Postoperative ultrasound image 17
months after the vitrectomy. A two-way arrow shows
a peripapillary staphyloma. The depth of it is about
19 mm. (For interpretation of the references to color
in this figure legend, the reader is referred to the Web
version of this article.)

that relieving the traction of the vitreous over the optic disc pit can
contribute to the resolution of an optic disc pit maculopathy in most
cases. However, the exact mechanism that caused the optic disc pit
maculopathy has not been determined.® When we decided to treat this
eye with vitrectomy, we were concerned that the retinal reattachment
might be more difficult because the subretinal fluid connected to the
optic disc is a risk factor for failure of reattachment of macular
detachment as we reported.” Thus, we could not completely eliminate
the possibility of an undetectable retinal tear in the peripapillary
staphyloma. So, we not only created a PVD but also added laser
photocoagulation around the edges of the staphyloma to create a barrier
between the retina in peripapillary staphyloma and the macular area.

The scar of the laser photocoagulation played a major role by acting
as a barrier that prevented subretinal fluid from entering from the
staphyloma into macular area, but the subretinal fluid in the staphyloma
area disappeared faster than that of the macular area. This suggests that
creating a PVD would be more effective in resolving this retinal
detachment.

This was a rare case but it is only one case. It will be necessary to
observe and analyze more cases with a RD from peripapillary staph-
yloma in detail to clarify their relationships and to determine the best
treatment for eyes with similar abnormalities.
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