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[ Abstract] Objective To analyze the characteristics of eyes with congenital optic disc pits (ODPs) through
multimodal imaging. Methods A cross-sectional study was conducted. Thirty-eight patients (38 eyes) diagnosed
with congenital ODPs in the Second Hospital of Hebei Medical University from January 2009 to January 2020 were
enrolled. A comprehensive summary analysis of the imaging results including fundus photography, spectral domain-
optical coherence tomography ( SD-OCT), infrared imaging, fundus autofluorescence ( FAF ), fluorescein fundus
angiography (FFA) and indocyanine green angiography (ICGA) was performed. This study protocol adhered to the
Declaration of Helsinki and was approved by an Ethics Committee of The Second Hospital of Hebei Medical
University (No. 2021-P011 ). Written informed consent was obtained from each subject prior to any medical
examination. Results Among the 38 eyes,there were 32 eyes with ODPs located in or below the temporal side of
optic disc,4 eyes with ODPs located above the temporal side of optic disc,and 2 eyes with ODPs located at the

center of optic disc,which were round or quasi-circular pale depression,and dark red eminences with clear or unclear
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boundaries between milk spots were found in 29 eyes with optical-disc macular degeneration (ODP-M) by fundus
photography. SD-OCT examination showed that the structure of lamina cribrosa in the lesion area in all ODPs patients
was incomplete ,which presented a dark area with no tissue reflection, and the fissure led to the deep optic nerve. Fluid
was found in the outer nuclear layer in all ODP-M patients, and there were 27 eyes with fluid in the inner nuclear
layer, 13 eyes in the ganglion cell layer, and 4 eyes under the inner limiting membrane. Among the 29 eyes with
ODP-M ,there were 21 eyes with retinoschisis in outer layer,27 eyes with neuroepithelial detachment. In the 27 eyes
with neuroepithelial detachment,spot-like high reflection and reduced or disappeared ellipsoid band reflectance were
seen above the neuroepithelium in 18 eyes. In infrared images, there were circular or quasi-circular low-reflection areas
in the temporal side of the optic disc,and the lesion of ODP-M eyes presented low-reflection areas. FAF examination
showed that in 27 eyes with ODP-M, there was a hypofluorescent region at the posterior pole consistent with the
lesion range ,among which, there was a granular or sheet-like hyperfluorescence at the center of the hypofluorescent
region in 18 eyes. FFA showed that the optic disc depression in the arterial phase of patients was in a localized
hypofluorescence state. During the venous phase, fluorescein dye extravasation along the temporal side of the optic disc
could be found. A strong fluorescent arc with unclear boundaries at the temporal edge of the optic disc was formed
in the late stage of angiography. Among the 29 eyes with ODP-M, the area of the macular lesion showed
hyperfluorescence during the late stage of angiography in 27 eyes with neuroepithelial detachment, and no extension of
dye toward the macula was found. ICGA showed that the optic disc depression of ODPs patients presented a localized
hypofluorescence, and the lesion showed hyperfluorescence in 27 of the 29 ODP-M eyes with neuroepithelial
detachment.  Conclusions  Multimodal imaging can be helpful to realize the early diagnosis, etiology analysis of
ODPs and make treatment plan.

[ Key words] Optic disc pits, congenital; Optic disc pit maculopathy; Multimodal imaging analysis; Spectral
domain-optical coherence tomography; Fluorescein fundus angiography
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Figure 1

Fundus photographs of both eyes of congenital ODPs
patients A circular gray-white pit ( black arrow) below the temporal
optic disc, isolated, size of about 1/6 papilla disc was found in the left
eye. The reflection of the fovea disappeared, and blurry dark red bumps
( white arrows) with clear or unclear boundaries were found between optic
disc and macula,size of about 3 papilla discs. Compared with the right
eye,the optic disc of the left eye was slightly larger A :Right eye
B: Left eye
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Figure 2 SD-OCT images of eyes with congenital ODPs A-B:Incomplete structure of the lamina in the ODPs lesion area,a dark area with no tissue
reflection was found ,showing a funnel shape with steep edge (black arrow). An optical lacuna (red arrow) communicating with the fissure of optic disc pit could
be found in the retinal split layer C=D:Liquid was found in outer nuclear layer (red star) ,inner nuclear layer ( black star) ,ganglion cell layer (red arrow) ,
and under the inner limiting membrane (black arrow) simultaneously. Posterior vitreous detachment (blue arrow) and ciliary retina artery (green arrow) were
found in picture D E:Retinoschisis in outer nuclear layer F:Retinoschisis was found in outer nuclear layer with lamellar hole. Dot-like high reflectance signal
could be observed under the neuroepithelial layer,and reflectance signal of the retinal pigment epithelium and ellipsoid zone was weakened or disappeared

G :Retinoschisis with lamellar hole was found in outer nuclear layer and inner nuclear layer H:Neuroepithelial detachment with various degrees of intraretinal
fluid or retinal cleavage was found. Dot-like high reflection signal (red arrow) could be seen under the neuroepithelium, and the reflection signal of retinal

pigment epithelium and ellipsoid zone was weakened or disappeared
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Figure 3 Infrared and FAF images of eyes with congenital ODPs
A: A circular low-reflection area (red arrow) above the optic disc was
found, and the low-reflection area with unclear boundaries in the posterior
pole was consistent with the ODP-M lesion area B:In some patients,
there were linear high reflection signals ( white arrows) in the low-
reflection area and at its edge C:Blue FAF showed a hypofluorescent
area in the posterior retina consistent with the lesion area, and at the
center of the low fluorescence there was a patchy high fluorescent area
(white arrow) D Infrared FAF showed a hypofluorescent area in the
posterior retina, which was consistent with the lesion area. Granular, linear
or platy hyperfluorescent area ( white arrows) at the center and edge of

the hypofluorescent area was found in some patients
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Figure 4 Fundus fluorescence angiography images of eyes with congenital ODPs A :In arterial phase, ODPs showed limited low fluorescence with no
blood vessel filling at the bottom ( white arrow ) , and ciliary retinal arteries (red arrow) were visible B:In the venous phase, extravasation of sodium
fluorescein dye along the temporal side of the optic disc could be seen (red arrow) C:In the late stage of FFA, a strongly fluorescent arc with unclear
boundary was formed on the temporal edge of the optic disc,and no obvious abnormality was found in the macular area of patients without ODP-M D :In the
late stage of FFA ,a strongly fluorescent arc with unclear boundary was formed on the temporal edge of the optic disc with hyperfluorescence in the ODP-M
E-F:In the ICGA image

(picture F) ,the depression of the optic disc presented a limited hypofluorescent area ( red arrow) ,which was consistent with the area displayed in FFA image

lesion area,and sodium fluorescein leakage from the temporal side of the optic disc was not found moving to the macula

(picture E). There was no blood vessel filling at the bottom of the pit,and no indocyanine green dye leakage was found along the edge of the optic disc

G-H:In the ICGA image ( picture H) ,the lesion area of ODP-M patients was highly fluorescent (red arrow) ,which corresponded to and was slightly larger

than the highly fluorescent area of FFA image ( picture G)
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