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Abstract

Background Intrapapillary hemorrhage with adjacent
peripapillary subretinal hemorrhage (IHAPSH) is a clinical
syndrome most commonly affecting myopic eyes with tilted
discs that usually resolves spontaneously without treatment.
Subretinal hemorrhage usually occurs peripapillary on the
nasally adjacent side near the optic disc. The etiology of this
condition is still unknown. The purpose of this study was to
determine if a crowded optic nerve head and small scleral
canal are involved in the pathogenetic mechanisms of
IHAPSH.

Methods Twelve subjects with IHAPSH diagnosed at the
Affiliated Ophthalmology Hospital of the First Clinical
College of Harbin Medical University and 24 control subjects
were examined. The size of the inner aspect of the scleral canal
and level of nerve fiber crowding of the optic nerve head were
analyzed with optic nerve head analysis software packet of the
Stratus Optical Coherence Tomography software and manual
segmentation software. The Mann—Whitney U test and multi-
ple comparisons (with the Bonferroni correction method) were
performed. p values less than 0.002 (two-sided) were consid-
ered statistically significant. The area, perimeter, and the
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perimeter/area ratio of the optic disc, vertical and horizontal
diameter of the inner aspect of the scleral canal, vertical inte-
grated rim area (VIRA), and the rim area were calculated.
Results The area and perimeter of the optic disc and the hori-
zontal diameter of the inner aspect of the scleral canal were
significantly lower in the affected and contralateral eyes of the
subjects with IHAPSH than in the eyes of the controls.
Conversely, the IHAPSH-affected and contralateral eyes had
significantly higher perimeter/area ratio of the optic disc, VIRA,
and rim area values than the control eyes. The VIRA and rim
area were greater in the [HAPSH-affected eyes than in the
contralateral eyes.

Conclusions Patients with IHAPSH have smaller optic discs
and scleral canals than control subjects, with a higher level of
nerve fiber crowding.

Keywords Intrapapillary hemorrhage with adjacent
peripapillary subretinal hemorrhage - Optic nerve head -
Scleral canal

Introduction

A clinical syndrome characterized by the spontaneous onset of
IHAPSH due to an unknown cause has been reported [ 1—4]. In
the eyes that are affected by this condition, there is significant
bleeding within the optic disc that extends into the per-
ipapillary subretinal space and often into the vitreous [4]. It
most commonly affects myopic eyes with tilted discs and
usually resolves spontaneously without treatment. In terms
of prognosis, there is an excellent chance of a complete
recovery of vision, and IHAPSH usually does not recur.
Subretinal hemorrhage usually occurs peripapillary on the
nasally adjacent side near the optic disc. Although this syn-
drome seemed to be benign, which affects patients of both
genders and was reported mostly in young and otherwise
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healthy Asian individuals of various ethnicities [1-4], the
etiology of this condition is still uncertain.

The purpose of this study was to determine if a crowded
nerve head and a small scleral canal may be involved in the
pathogenesis of IHAPSH. The scleral canal size was measured
in fundus images by the use of scleral analysis software packet
of the Stratus optical coherence tomography (OCT). Optic
Nerve Head analysis software, as well as manual segmenta-
tion software, was used to analyze the characteristics of the
optic nerve head (ONH) in patients with idiopathic IHAPSH.

Materials and methods

This study was a prospective, observational case—control stud-
y. A series of 12 consecutive patients from February 2005 to
July 2012 who suffered from IHAPSH were reviewed in the
Department of Ophthalmology at the First Affiliated Hospital
of Harbin Medical University. Inclusion criteria for the study
were ophthalmoscopic evidence of both intrapapillary and
adjacent peripapillary subretinal hemorrhage or isolated
peripapillary subretinal hemorrhage. Exclusion criteria includ-
ed disc hemorrhage without adjacent peripapillary subretinal
hemorrhage, disc hemorrhage secondary to optic nerve head
drusen, peripapillary subretinal neovascularization, ischemic
optic neuropathy, Terson’s syndrome, Leber’s idiopathic stel-
late neuroretinitis, polypoidal choroidal vasculopathy, and
bleeding diatheses.

A control group of age- and sex-matched subjects were
recruited from the myopic patients in our hospital. These
participants had no personal history of IHAPSH or any other
ocular disease. All control subjects had best-corrected Snellen
visual acuities of 20/20 or better at the time of the study.

All participants provided informed consent before participa-
tion according to the Declaration of Helsinki. The study was
approved by the ethics committee of Harbin Medical University.
Stratus OCT scanning with a Zeiss Stratus 3000 (Carl Zeiss
Meditec, Inc. Dublin, CA) and fundus photography with a
TOPCON IMAGE net 2000 TM (TOPCON, Inc. Japan) were
performed.

Manual segmentation software for the analysis of fundus
images based on a VC++ and Open CV library was utilized.
First, the optic disc in the fundus photography and fluorescein
angiography images was objectively and accurately segmented
by two experts using this software. Second, the area, perimeter,
and the perimeter/area ratio of the optic disc (a reflection of the
smoothness of the rim of the optic disc) were calculated by the
program automatically.

The scleral canal was measured and the characteristics of
the ONH was analyzed using Stratus OCT Optic Nerve Head
analysis software. Photographers were masked to the disease
status of all subjects. Image acquisition was performed with
Fast Optic Disc protocols. Good-quality scans (signal score of
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4 or higher) were saved as soon as they appeared on the
screen. Before recording these values, the results of the OCT
software analysis was checked by Dr. Teng and another pho-
tographer to ensure that the limits of the optic nerve had been
correctly identified. If the limitations had not been correctly
recognized, they would be manually readjusted immediately.
The inner aspect of the scleral canal was set based on deter-
minations shown in Fig. 1a, c. The individual scan analysis
values recorded were the vertical and horizontal diameters of
the inner aspect of the scleral canal and the rim area (the
vertical cross-sectional area). The ONH analysis results were
compiled by making six radial scans through the optic nerve.
The schematic outline of the optic disc area and the optic cup
was plotted (Fig. 1b, d). The vertical integrated rim area (the
volume and VIRA) were calculated by the analysis of the
ONH using the OCT software (Fig. 1b, d). The VIRA is an
estimate of the total volume of retinal nerve fiber layer tissue
in the rim and was calculated by multiplying the average
individual rim area with the circumference of the disc [5, 6].
Hemorrhage might block the disc and make measurement of
parameters somewhat difficult to reproduce and define. The
OCT scans of the optic disc were repeated once the hemor-
rhage resolved.

Nonparametric statistical analysis was performed using the
Kruskal-Wallis test where appropriate using the SPSS v13.0
program (SPSS, Inc.). The mean and standard deviation were
calculated for each group. As multiple comparisons were
performed according to the Bonferroni correction method,
the final level of significance was set at 0.002 (two-sided).

Results
Demographics of study population

The demographic characteristics of the study population are
shown in Table 1. The time from onset to initial examination
was less than or equal to 1 week in seven patients, between 1
and 2 weeks in three patients, and between 2 weeks and 1 month
in one patient (for one patient, the time of onset was not known,
thus a time from onset to initial examination could not be
determined). All patients were Asian (Han Chinese). The right
eye was affected in seven of the patients, whereas five patients
demonstrated IHAPSH in the left eye. Eleven patients had
an acute onset of visual symptoms at presentation, including
blurred vision and floaters. None of the patients had a history of
significant prior medical problems.

All the affected eyes were myopic. The best-corrected
Snellen visual acuity scores of the affected eyes of the patients
were 20/20 or better in eight of the affected eyes at the time of
the study, 20/25 or better in two affected eyes, and 20/40 or
better in two affected eyes. All contralateral unaffected eyes
had scores of 20/20 or better.



Graefes Arch Clin Exp Ophthalmol (2014) 252:241-248

243

Fig. 1 Optical coherence
tomography (OCT) of optic nerve
head (ONH) analysis report (180°
radial scan). a The left eye of a
control subject. The OCT radial
scan analysis of the eye shows a
normal optic nerve cup. The inner
retinal layers are depicted in red
and yellow. The black space
below these layers represents the
photoreceptor outer segments and
the subretinal space. The inferior
red and yellow layers represent
the retinal pigment epithelium
and Bruch’s membrane. The outer
limit of this layer on both sides of
the optic nerve corresponds to
both the optic disc area and the
inner aspect of the scleral canal.
The limits manually identified are
signed by blue circles. A straight
line connects the edges, and a
second line is drawn 150 pm
anterior and parallel to the first
one. Below this last line is defined
as the disc cup, and above this line
as the neuroretinal rim (which is
shaded in red).b The OCT
printout can give individual scan
values. The optic nerve head
analysis results were compiled by
making six radial scans through
this optic nerve. The schematic
outline of the optic disc area has
been plotted in red, and a
schematic outline of the optic cup
has been plotted in green. ¢ An
affected left eye of a patient with
IHAPSH. The individual radial
scan analysis of the eye reveals a
nasally elevated optic nerve.
Below this elevation, the
termination of the retinal pigment
epithelium and Bruch’s
membrane can be observed. d
The optic nerve head analysis
results show a schematic outline
of the optic disc area, plotted in
red
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Table 1 Demographics of the
study population

Patients (n=12) Controls (n=24) p value*
Age (years) 19.4+7.4 19.74+6.7 >0.05

(range, 11-34 years)) (range, 12-37 years)
Men/women (n/n) 10/2 19/5 >0.05
Mildly myopic (1n/%) 5(41.7 %) 10(41.7 %) >0.05
Moderately myopic (/%) 6(50.0 %) 12(50.0 %) >0.05
Severely myopic (n/%) 1(8.3 %) 5(8.3 %) >0.05
Mean spherical equivalent (D) —3.124+2.80 3.57+1.96 >0.05

# Comparisons of the two groups

The optic discs of all the affected eyes and unaffected
contralateral eyes were crowded with small or absent cups,
exhibited variable degrees of tilting with elevation and blurring
of the nasal, and/or superonasal regions of the nerve head
(Fig. 2a, b). Temporal or inferotemporal crescents were visible

Fig. 2 Treatment-naive intrapapillary hemorrhage with adjacent
peripapillary subretinal hemorrhage (IHAPSH). Fundus photograph of
IHAPSH-contralateral eye (a) and IHAPSH-affected eye (b) showing
tilted, crowded optic discs with small or absent variable optic cups and
signs of elevation and blurring of the nasal or superonasal region of the
nerve head. b Intrapapillary hemorrhages located in the cup. There were
peripapillary subretinal hemorrhages, vitreous hemorrhages, and hemor-
rhages that extended from the nasal edge of the optic disc to beyond the
disc margin intraretinally. ¢, d Fluorescein angiogram of retinal arterio-
venous-phase of IHAPSH-affected eye and fluorescein angiogram of late-
phase showing hypofluorescence due to intrapapillary, intraretinal,
peripapillary subretinal, and vitreous hemorrhages. A retinal temporal
aspect with a temporal crescent in the eye was also observed
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in both eyes in 11 patients (Fig. 2a, b). Many types of hemor-
rhage appeared in a variety of combinations in the affected
eyes, including intrapapillary, adjacent peripapillary, intra-
retinal, vitreous, and subretinal hemorrhages (found in five
eyes) (Fig. 2b), intrapapillary, adjacent peripapillary, subretinal,
and vitreous hemorrhages (three eyes), intrapapillary, adjacent
peripapillary, intraretinal, and subretinal hemorrhages (two
eyes), and an isolated peripapillary subretinal hemorrhage
(two eyes).

Intrapapillary hemorrhage was extended from the center of
the optic cup in five eyes. Three of these five intrapapillary
hemorrhages were found to extend directly from the center of
the cup into the vitreous, with microscopic amounts of vitreous
hemorrhage limited to the superior region over the disc
(Fig. 2b). Hemorrhage was observed in the center of the optic
cup and at the nasal edge of the optic disc in five eyes.
Crescent-shaped peripapillary subretinal hemorrhages were ob-
served in nine eyes along the nasal and superonasal margin
(Fig. 2a, b) and along the nasal inferonasal margin in three eyes.

Two patients showed no abnormalities upon Humphrey
visual field testing. In four patients, the contralateral eye
showed no abnormalities, but the affected eye showed a mild
enlargement of the blind spot. Further, there was a mild loss of
the superior visual field in the affected eyes of two of the
patients, and other patients showed mild losses in the nasal
and superior fields (one patient), the nasal field (one patient),
and the inferior field (one patient) of their affected eye. In one
patient, the affected and contralateral eyes showed a mild
enlargement of the blind spot with mild losses in the nasal
and superior fields, and another patient’s contralateral eye had
mild superonasal and superotemporal field losses, with the
affected eye only showing mild enlargement of the blind spot
and a mild superior field loss.

All 12 patients underwent fluorescein angiography. In the
initial angiograms, all the affected eyes showed hypofluo-
rescence due to intrapapillary, intraretinal, peripapillary sub-
retinal, and vitreous hemorrhages (Fig. 2c, d). Late-phase fluo-
rescein angiograms demonstrated focal disc staining on the
nasal aspect of the optic disc in one of the [IHAPSH-affected
eyes. Two of the affected eyes showed staining in the center of
the optic disc. None of the patients’ eyes showed diffuse leakage
of'the optic disc or telangiectasia of the disc vessels, and none of
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Fig. 3 Contralateral and affected eye of intrapapillary hemorrhage with
adjacent peripapillary subretinal hemorrhage (IHAPSH). a Section of an
optical coherence tomography (OCT) image of IHAPSH contralateral eye
revealing an elevation of the nasal side of the optic disc and a sharp nasal
edge of the scleral canal (the rounded edge of the temporal side). b
Section of an optical coherence tomography(OCT) image of IHAPSH
affected eye showing an elevated optic nerve head accompanied by a
widening of the adjacent nasal peripapillary subretinal space, a sharp
nasal edge of the scleral canal. ¢ B-scan ultrasonography image showing
the absence of any evidence of the complete or partial detachment of the
posterior vitreous. An elevated optic disc was found. d Orbital and brain
computed tomographic image showing retrobulbar optic nerve and the
brain were normal

the studies showed abnormal intraretinal, intrapapillary, or cho-
roidal vasculature.

All patients underwent Stratus OCT, and five patients
underwent Spectralis OCT. OCT showed an elevation of the
nasal side of the optic disc that was accompanied by a wid-
ening of the adjacent nasal peripapillary subretinal space.
Further, affected eyes showed either a small cup or no phys-
iological cup, a sharp nasal edge of the scleral canal, and
rounded edge of the temporal side of the canal. None of the

affected eyes showed any evidence of vitreopapillary traction,
and detachment of the posterior vitreous was not found
(Fig. 1. a, b; Fig. 3a, b).

B-scan ultrasonography was performed in nine pa-
tients. The absence of any evidence of the complete or
partial detachment of the posterior vitreous was noted.
An elevated optic disc was found in all patients, and a
substantial increase in the vitreous cavity link with the
optic nerve was observed in two of the affected eyes
(Fig. 3c¢).

Four patients underwent orbital computed tomograph-
ic (CT) (Fig. 3d) and brain scanning. The ONHs,
retrobulbar optic nerves, and brains were normal in all the
patients.

By the time of follow-up, the intrapapillary, intraretinal,
and subretinal hemorrhages observed in the affected eyes of
five patients at the initial examination had resolved spontane-
ously. Further, by 1 month after the initial examination, the
subretinal hemorrhages could only be seen by FFA, and these
and all the other hemorrhages resolved spontaneously within
6 months. Visual acuities maintained or improved to 20/25 or
better in all eyes.

Results of the prospective, observational case—control study

Comparisons between the right and left eyes of the control
group in terms of ONH parameters did not show any statisti-
cally significant differences (data not shown). For the com-
parisons of ONH parameters between controls and patients,
the means of the left and right eye values of each control were
utilized in the comparisons between control eyes and both
IHAPSH-affected eyes and the contralateral eyes of IHAPSH
patients. There were no statistically significantly differences in
refractive error between the control group eyes and both the
affected and contralateral eyes of the subjects with IHAPSH
(Table 2).

The manual segmentation software analysis of the fundus
images indicated that the area, perimeter, of the optic disc
were significantly lower, whereas the perimeter/area ratios
were significantly higher in the affected and contralateral eyes
of the subjects with IHAPSH compared to the eyes of the
controls (Table 2).

Analysis of the OCT results by Stratus OCT Optic Nerve
Head Analysis software indicated that the IHAPSH-affected
and contralateral eyes had a significantly smaller horizontal
diameter of the inner aspect of the scleral canal than controls.
There were no significant differences in the vertical diameter
parameters between the three groups. Significantly higher
values for VIRA and rim area were found in the IHAPSH-
affected and contralateral eyes compared to the controls. The
IHAPSH-affected eyes had significantly higher VIRA and rim
area (the vertical cross-sectional area) values than the contra-
lateral eyes (Table 2).
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Table 2 Refractive error and optic nerve head (ONH) parameters in control eyes, affected eyes, and the contralateral eyes of intrapapillary hemorrhage

with adjacent peripapillary subretinal hemorrhage (IHAPSH) patients

Parameter* Controls P12 |HAPSH P23  IHAPSH P1.3 PO
(Mean= Value® Contralat- Value® affected Value® Value®
SD) eral eyes eyes
(Mean = SD) (Mean = SD)
Refractive Error -3.12+ 1 -3.48+ 1 3.78+ 1 0.435
(D) 2.80 2.43 1.80
Disc Area 84003.42+ 0.000 40197+ 0.190 54408.17 0.000 0.000
(Pixels) 12521.69 6038.39 +
14040.16
Disc  Perimeter 1093.41+  0.000 77148+ 0.166 880.44+ 0.000 0.000
(Pixels) 86.22 53.23 113.58
Perimeter/Disc  0.013x 0.000 0.019+ 0.017 0.017+ 0.000 0.000
Area  ratio 0.001 0.002 0.002
Vertical diameter 1.83+ 1 1.65+ 1 1.76+ 1 0.301
of the inner 0.26 0.17 0.25
aspect of the
scleral canal
(mm)
Horizontal 1.70+ 0.000 1.20+ 0.211 1.36x 0.001 0.000
diameter of the  0.27 0.24 0.17
inner aspect of
the scleral canal
(mm)
RA(the vertical 0.31+  0.000 0.53+  0.000 0.85+ 0.000 0.000
cross - sectional 0.15 0.21 0.22
area) (mm?)
VIRA(Volume) 0.82+  0.000 1. 36+ 0.000 2.54+ 0.000 0.000
(mm?) 0.36 0.45 0.76

D=diopter

# Comparisons of the three groups

® Comparisons between controls and IHAPSH contralateral eyes

¢ Comparisons between IHAPSH contralateral and THAPSH-affected eyes
9 Comparisons between controls and IHAPSH-affected eyes

Discussion

Proposed pathogenetic mechanisms of IHAPSH include
vitreopapillary traction, the hemorrhage of anatomically vul-
nerable prelaminar blood vessels in crowded optic discs, the
hemodynamic effects of the Valsalva maneuver, and compli-
cations of optic disc edema [1-4]. However, vitreopapillary
traction was not observed in reports by Kokame [3, 4] and also
not in our study. In our patients, Valsalva maneuvers were not
found, and the typical signs of optic disc edema—dilated
telangiectatic vessels of optic disc and diffuse late leakage
into the optic disc as observed by fluorescein angiography—
were not observed. Thus, we believe pseudopapilledema is
present in [HAPSH.

Kokame et al. [4] suggested that the unique structural
architecture of the elevated superior and nasal margins of
a tilted myopic disc results in the dragging of the retinal
and choroidal tissues over and around the elevated edge.

@ Springer

Capillaries in such dragging area may suffer an increased risk
of bleeding. Thus, the choroidal blood supply of the
prelaminar optic nerve may predispose patients to bleeding
from the optic disc, which may be spontaneous or may be
precipitated by an acute event. In our study, nasal optic disc
elevation, a tilting disc, and a widening of the peripapillary
subretinal space on the nasal side in our patients was found in
OCT results, and our findings are consistent with the conclu-
sions of Kokame et al. In addition, we found that the edge of
the nasal scleral canal was sharp, but the edge of the temporal
side was rounded. Further, we speculate that there might be
other triggers for IHAPSH.

Sibony et al. [7] described a benign syndrome of isolated
spontaneous monocular, nasal, or superonasal peripapillary
subretinal hemorrhage (PSH) (but not intrapapillary) in
crowded and tilted optic discs in myopic eyes of Caucasian
women that may mimic papilledema. This suggested that
isolated PSH and IHAPSH are variants of the same underlying
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process, and proposed that the optic disc hemorrhages are the
result of an interplay of ocular motor forces, scleral thinning,
and vitreopapillary traction acting on a morphologically vul-
nerable crowded and tilted optic disc predisposed to hemor-
rhage. The relative contribution of these three forces in an
individual case may influence the location of the optic disc
hemorrhage. Vitreopapillary traction is more likely to result in
intrapapillary, vitreous, or nerve fiber hemorrhages as de-
scribed by Katz and Hoyt [2], whereas biomechanical stress
due to eye movements and peripapillary thinning at the cho-
roidal and/or scleral levels may be predominant in patients
with isolated PSH. Temporal crescents in myopic eyes may
also represent an early sign of globe expansion. Although our
patients had mild to moderate myopia, most had visible cho-
roidal atrophy at the temporal optic disc arc spot. Further,
thinning of the sclera was confirmed. Because all the
peripapillary subretinal hemorrhages observed in IHAPSH
and PSH were located on the nasal, rather than temporal, side
of the optic disc, we believe that IHAPSH might not be
associated with scleral thinning. Although one of the causes
of isolated peripapillary subretinal hemorrhage was spontane-
ously resolved, there was still residual bleeding in the sub-
retinal hemorrhage.

The three-dimensional architecture of the border tissue of
Elschnig combined with the presence of the overhanging
Bruch’s membrane makes an important contribution to disc
margin anatomy [8]. Although the inner aspect of the sclera
cannal can be recognized directly by the OCT, the outer aspect
of the sclera canal cannot be directly measured with currently
available OCT technology. We have minimized any optical
effect by selecting a control group that has a mean refractive
error similar to that of the IHAPSH group. Further, we man-
ually corrected the limits of the optic disc. It was found that the
horizontal diameter of the inner aspect of scleral canal of
the affected eyes of subjects with IHAPSH were smaller
than those in the eyes of control groups. In addition, we used
fundus images and manual segmentation software to compare
the area and perimeter of the optic discs of the two groups. The
optic disc area and perimeter of the affected eyes of subjects
with IHAPSH were smaller, whereas the perimeter/optic ratio
of disc area were higher than those of the control group eyes.
These results showed a relatively smaller inner aspect of the
scleral canal may be involved in the pathogenesis of IHAPSH.

No differences were found in ONH parameters between
the right and left eyes of the control subjects. This is in
accordance with the presumption that before an episode of
IHAPSH, both eyes have similar ONHs and confirms the
validity of evaluating changes in the ONH in an IHAPSH
eye by comparing it with that of the contralateral eye. Thus,
our results indicating that the contralateral eyes have a small
canal size is very strong evidence that a small canal size is
associated with IHAPSH.

The level of nerve fiber crowding in the ONH was evalu-
ated by VIRA, rim area (the vertical cross-sectional area), as
measured by OCT. Higher VIRA and rim area values were
observed in the affected and contralateral eyes of IHAPSH
patients compared to the eyes of control subjects. Additionally,
the IHAPSH-affected eyes had higher VIRA and rim area
values than the contralateral eyes of IHAPSH patients. These
results support the notion that there is more crowding in the
eyes in which IHAPSH develops.

The main limitation of this study was the relatively small
number of patients. However, to the best of our knowledge,
this is the first prospective, controlled study to compare ONH
parameters in IHAPSH with a quantitative and objective test.
In summary, we are confident in stating that patients with
IHAPSH have smaller optic disc canals than controls and that
IHAPSH-affected eyes have a higher level of nerve fiber
crowding than the contralateral eyes of IHAPSH patients
and control eyes. Therefore ,it is speculated that compression
may be of great importance in the etiology of IHAPSH be-
cause of possible effect of the small scleral canal and espe-
cially the higher level of nerve fiber crowding.

Based on the following clinical manifestation and optic
papilla anatomical features in IHAPSH patients, analysis
of the hemorrhage mechanisms revealed: (1) A variety of
fundus hemorrhage phenomena coexisted, namely the
intrapapillary, adjacent peripapillary, intraretinal, vitreous,
and subretinal hemorrhages, originating from the center of
the cup and/or the nasal edge of the optic disc. In all patients,
crescent-shaped peripapillary subretinal hemorrhages were
located along the nasal margin of the optic disc. Some patients
with fluorescein angiography exhibited advanced visible optic
papilla central or nasal partial fluorescein staining in our
patients and others [4]. We inferred that the bleeding in
IHAPSH may originate from optical disc nasal rim deep
vessels rather than the superficial vessels of the optic disc;
(2) we observed a sharp edge on the nasal side and a rounded
edge on the temporal side of the scleral canal OCT. We also
confirmed that IHAPSH patients have smaller optic discs and
a higher level of nerve fiber crowding than controls. The nerve
fibers enter through a small scleral ring along an acutely
angled pathway into the nasal retina, and temporal fibers
gently bend over the scleral rim [9]. The scleral canal forms
a section of a cone. A smaller inside diameter of the scleral
canal formed inside the mouth edge protruding and attached to
the optic nerve can lead to circulatory disorders involving the
optic nerve [10]. It is speculated that the bleeding was associ-
ated with compression of the scleral canal and was most likely
to occur in the prelaminar region adjacent to the inner aspect
of the scleral canal; (3) vision mild depression, normal visual
field, or only a mild enlargement of the blind spot with mild
losses in the peripheral fields in some of the affected and
contralateral eyes of IHAPSH patients, shows that the reason

@ Springer



248

Graefes Arch Clin Exp Ophthalmol (2014) 252:241-248

may be because of hemorrhage of the optic disc, or nerve fiber
was compressed, while rather than nerve fiber itself patholog-
ical changes; (4) the vascular anatomy of the prelaminar
portion of the ONH has unique architecture [11, 12]. The
arterial supply of the ONH is derived from peripapillary
choroid and posterior short ciliary arteries, whereas the venous
system of the prelaminar portion almost exclusively drains to
the central retinal vein with minor contributions to the
peripapillary choroidal veins. Vessels from the peripapillary
choriocapillaris, choroidal branches that supply the prelaminar
nerve head, and branches of the posterior ciliary artery that
traverse the border tissue of Elschnig [13—15] in the nasal
region of the disc, may be prone to stretching, kinking, and/or
compression in crowded and tilted optic discs [8]; (5) a defect
in the permeability of the blood-retina barrier in the ONH
region has been demonstrated at the junction between the
subretinal space and the border tissue of Elschnig [16].
Optic papilla nasal bleeding can come to the subretinal space
through this junction; in patients with IHAPSH due to uplift of
the neural tissue that resulted in stretching of the width of the
subretinal space, bleeding can easily reach the subretinal
space.

We inferred that the pathogenetic mechanisms of IHAPSH
were as follows. In myopic eyes with an anatomy character-
ized by a specific optic disc of unique structural architecture,
the elevated superior and nasal margin of the crowded tilted
disc and the crowding of optic nerve fibers due to their
compression by a small scleral canal that has a sharp nasal
edge predispose to a circulatory compromise of the ONH in
IHAPSH. Bleeding originates from capillaries of the
peripapillary choriocapillaris and branches of the posterior
ciliary artery origin that traverse the border tissue of Elschnig,
between the nasal side of the optic nerve and the adjacent inner
aspect of the scleral canal. The onset of bleeding could be
spontaneous, but could also be the result of an acute event (a
Valsalva maneuver or movement), reaching the nasal edge of
the optic nerve adjacent to the subretinal space, peripapillary
intraretinal, and/or penetrating the nerve tissues in the
prelaminar portion of the optic disc, reaching the optic cup
and spreading to the disc surface, the shallow portion of the
retina around the optic disc, or vitreous.
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