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Centripetal retinal capillary
proliferation in idiopathic
parafoveolar telangiectasis
We report two cases with idiopathic parafo-
veolar telangiectasis (IPT) that showed a deep
invasion of perifoveal capillaries within the
substance of the fovea, obliterating the foveal
avascular zone. All four eyes revealed char-
acteristic findings of IPT, but demonstrated a
deep layer of telangiectatic capillaries occupy-
ing the expected region of the foveal avascular
zone, with retention of relatively good visual
acuity. These cases indicate that the control of
capillary growth in patients with IPT is
defective, but the presence of vessels alone
does not cause a marked decrease in visual
acuity.

IPT is an acquired retinal disorder consisting
of bilateral deep proliferation of telangiectatic
perifoveal capillaries through the depth of the
parafoveolar macula, and also centripetally to
an extent—in that patients with IPT have
smaller foveal avascular zones (FAZs) than
normal patients.1 We report two patients with
IPT who showed a deep invasion of perifoveal
capillaries within the central fovea, causing an
obliteration of the FAZ.

Case report
Case 1: A 49-year-old female had experienced
gradual vision loss for several years bilaterally
without treatment. Her visual acuity was 20/30
right eye and 20/100 left eye. Both eyes

revealed telangiectatic capillaries, intraretinal
refractile deposits and right-angle venules in
the macula (fig 1). Fluorescein angiography
clearly demonstrated a deep layer of telangiec-
tatic capillaries occupying the entire expected
region of the FAZ. Optical coherence tomogra-
phy (OCT) bilaterally demonstrated blunting of
the foveal depression, hyper-reflectivity within
the central fovea and of the outer nuclear layer
in the macula consistent with the vascular
infiltration, and disruption of the boundary
between photoreceptor inner and outer seg-
ments.

Case 2: A 59-year-old female had a gradual
vision loss to 20/50 right eye and 20/40 left eye.
Both eyes revealed telangiectatic capillaries,
intraretinal refractile deposits and right-angle
venules (fig 2). A deep layer of telangiectatic
capillaries invading into the expected region of
the FAZ was highlighted by fluorescein angio-
graphy. OCT bilaterally showed hyper-reflectiv-
ity of the outer nuclear layers in the macula and
a break of the hyper-reflective line between
photoreceptor inner and outer segments. The
right eye had a loss of the foveal depression and
a small amount of subfoveal fluid, whereas the
left eye had an intraretinal cavitation.

Comment
In addition to telangiectatic vessels, our
patients had right-angle venules, greyish-white
opacification of the macula, and inner retinal
crystalline deposits, all of which are typical for
IPT. Because of these findings, the likelihood of
the vascular findings being congenital is
unlikely. Congenital macrovessels2 have been

reported with increased vascularity in the
foveal region; however, macrovessels are
usually solitary, unilateral, and are not asso-
ciated with retinal opacification or inner retinal
crystalline deposits. During embryological
development, a superficial layer of capillaries
forms in association with astrocytes around the
future site of the foveal depression.3 These
vessels are excluded from the central foveal
region during development.4 Later, a deeper
layer of capillaries forms, apparently secondary
to vascular endothelial growth factor release by
Muller cells.3 5 After the vessels form, the
astrocytes retreat from around the fovea.4 For
vessels to invade the central fovea later in life,
some stimuli for their growth must be present.
There are two principle cell types in the central
fovea: photoreceptors and Muller cells. As
Muller cells are responsible for directing the
deeper layer of capillaries during embryology
and our patients had a deep proliferation of
capillaries into a region that is ordinarily
occupied only by photoreceptors and Muller
cells, there seems a possibility that the abnor-
mal vessel growth was directed by Muller cells.

Abnormalities involving Muller cells have
been implicated in macular structural abnorm-
alities seen in IPT,6 including foveal cavitation,
which occurred in one eye of the current cases.
We6 suggested that such cavitation is probably
attributed to the alteration at the site of a
specialized Muller cell found in the inner
portion of the fovea centralis—namely, the
Muller cell cone.7 Recent reports have also
demonstrated a gap at the level of the
boundary of photoreceptor inner and outer
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Figure 1 Case 1. A 49-year-old female with idiopathic parafoveolar telangiectasis and obliteration of
the foveal avascular zone. Color fundus photograph (A, right eye, B, left eye) demonstrated
telangiectatic capillaries, intraretinal refractile deposits, right-angle venules and loss of macular
transparency. Fluorescein angiography (C, right eye, D, left eye) revealed a deep layer of
telangiectatic capillaries occupying the expected region of the foveal avascular zone. Optical
coherence tomography (E, right eye, F, left eye), taken horizontally, demonstrated blunting of the
foveal depression and hyper-reflectivity of the central fovea and of the outer nuclear layer in the
macula. Disruption of the hyper-reflective line, considered as the boundary between photoreceptor
inner and outer segments, was detected (E, F, between arrowheads).
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segments as a characteristic OCT finding in
IPT.8 9 Interestingly, experimental disruption of
Muller cell metabolism induces photoreceptor
dysmorphogenesis.10 Although speculative,
Muller cell abnormalities may secondarily
affect photoreceptors in eyes with IPT, leading
to the deep capillary proliferation.
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Expression of hypoxia-inducible
factor 1a and 2a in choroidal
neovascular membranes
associated with age-related
macular degeneration
Hypoxia-inducible factors (HIF-1a and HIF-
2a) play pivotal roles in angiogenesis. However,
their involvement in choroidal neovascular
membranes (CNVMs) is still unknown. This
study investigates the distribution of HIF-1a
and HIF-2a proteins in six CNVMs associated
with age-related macular degeneration (AMD).
By means of immunohistochemical analysis,
HIF-1a and HIF-2a were detected in 5 and 6
eyes, respectively. Endothelial cells and macro-
phages were immunostained by both HIF-1a
and HIF-2a antibodies, whereas no staining
was observed in retinal pigment epithelial
(RPE) cells. Our study raises the possibility
that HIF-1a and HIF-2a are involved in CNV
formation.

HIF-1a and HIF-2a are transcription factors
that transactivate the expression of pro-angio-
genic genes in response to hypoxic conditions,
and play important roles in vasculogenesis and
angiogenesis.1 2 HIF-1a is increased in ischae-
mic retina, subsequently upregulating the
expression of vascular endothelial growth
factor (VEGF).3 HIF-2a exerts pro-angiogenic
functions in retinopathy of prematurity, pre-
sumably by upregulating the expression of a
potent angiogenic factor, erythropoietin.4

However, to the best of our knowledge, there
has been no study investigating the expression
of HIF proteins in human CNVMs. In this
study, we performed immunohistochemical
analysis to investigate the distribution of HIF
proteins in CNVMs.

Specimens were obtained from 6 eyes of 6
AMD patients (aged 65–86 years). Informed
consent for the use of excised tissue was
obtained from all patients. All procedures
followed the tenets of the Declaration of
Helsinki, and Institutional Review Board
approval was obtained for the study. Between
January 2003 and September 2004, submacular
surgery was performed according to the tech-
nique described previously.5 Fluorescein angio-
graphy was used to classify the CNV type.6

Clinical characteristics of all patients are
presented in table 1.

Figure 2 Case 2. A 59-year-old female with idiopathic parafoveolar telangiectasis and obliteration of
the foveal avascular zone. Red-free photograph (A, right eye, B, left eye) demonstrated telangiectatic
capillaries, intraretinal refractile deposits, right-angle venules and loss of macular transparency.
Fluorescein angiography (C, right eye, D, left eye) revealed a deep layer of telangiectatic capillaries
invading into the expected region of the foveal avascular zone. Optical coherence tomography, taken
horizontally, demonstrated hyper-reflectivity of the outer nuclear layer in the macula and a break of the
boundary between photoreceptor inner and outer segments bilaterally (E, F, between arrowheads), a
loss of the foveal depression and subretinal fluid in the central fovea of the right eye (E) and an inner
foveal cavitation in the left eye (F).
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Table 1 Clinical characteristics

Eye Age Sex Affected eye CNV type6 classification CNVM size*

1 80 M R Classic 1.5
2 79 F L Predominantly classic 0.8
3 79 F L Classic 1.5
4 65 M L Classic 1.0
5 86 M R Classic 1.3
6 83 F L Classic 1.0

M, Male; F, Female; R, right; L, left
CNV, choroidal neovascularization; CNVM, choroidal neovascular membrane
*in disc diameter
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