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Hamartomas of the Retina and Optic Disc
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Abstract

Hamartomas are local malformation of cells that demonstrate abnormal proliferation in the area where they are normally present.
Retinal and optic disc hamartomas include astrocytic hamartoma, congenital hypertrophy of the retinal pigment epithelium (CHRPE),
simple congenital hamartoma of the retinal pigment epithelium (CSHRPE), combined hamartoma of the retina and retinal pigment
epithelium (CHRRPE), retinal hemangioblastoma (retinal capillary hemangioma), and retinal cavernous hemangioma. Retinal and
optic disc hamartomas can be observed sporadically as well as with systemic associations. Astrocytic hamartoma usually appears as a
flat, transparent yellowish lesion. CHRPE is a round, pigmented, and flat lesion. CSHRPE usually presents as a dark black macular
tumor. CHRRPE consists of vascular, glial, and pigment epithelial components, which can demonstrate peripapillary, macular, and
peripheral localization. Retinal hemangioblastoma is a vascular tumor, red-pink in color with tortuous and dilated afferent and efferent
vessels, typically located in the peripheral retina or optic disc. Retinal cavernous hemangioma is characterized by the formation of
thin-walled saccular angiomatous structures in the retina or optic nerve head resembling concord grapes. Ultrasonography, fundus
autofluorescence, optical coherence tomography, optical coherence tomography angiography, and fluorescein angiography methods are
used in the diagnosis of retinal and optic disc hamartomas. Some retinal and optic disc hamartomas do not require treatment. However,
complications including vitreous hemorrhage, macular exudation, retinal detachment, macular hole, epiretinal membrane, and choroidal
neovascularization require treatment.
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Introduction

The term hamartoma is derived from the Greek word
“hamartia,” meaning error. Hamartomas are malformations
formed by the abnormal proliferation of cells in the region
where they are normally found.! Unlike neoplasms, which
are caused by mutation in a single cell, multiple cells are
affected in hamartomas. They are benign, slow-growing lesions
that resemble normal tissue, but malignant transformation
may occur. Hamartomas are usually associated with a genetic
syndrome. They can occur in different parts of the body." Most
cases are asymptomatic and are detected incidentally during
evaluation for other medical conditions.?

Retinal and optic disc hamartomas include astrocytic
hamartoma, congenital hypertrophy of the retinal pigment
epithelium (CHRPE), congenital simple hamartoma of the
retinal pigment epithelium (CSHRPE), combined hamartoma
of the retina and retinal pigment epithelium (CHRPE), retinal
hemangioblastoma (retinal capillary hemangioma), and retinal
cavernous hemangioma. Retinal and optic disc hamartomas can
be observed sporadically or with systemic associations (Table
1). Possible syndromic associations include tuberous sclerosis
complex (TSC), neurofibromatosis type 1, retinitis pigmentosa,
Usher syndrome, and Stargardt disease for astrocytic hamartoma;
familial adenomatous polyposis (FAP) syndrome for CHRPE;
neurofibromatosis types 1 and 2, Gorlin-Goltz syndrome, Poland
anomaly, and branchio-oculo-facial syndrome for CHRRPE; Von
Hippel-Lindau (VHL) syndrome for retinal hemangioblastoma;
and cerebral and dermal hemangiomas for retinal cavernous
hemangioma.>#>¢7

There has been no previous publication reviewing retinal
and optic disc hamartomas in the literature. Our aim in this
article was to collectively examine rare retinal and optic disc
hamartomas.

Astrocytic Hamartomas of the Retina and Optic Disc

Clinical Features

TSC. They can also occur in isolation or secondary to other
diseases. Approximately 50% of patients with TSC have optic
disc and retinal astrocytic hamartoma, and approximately 30%
of TSC patients with astrocytic hamartoma develop bilateral
tumors.® Astrocytic hamartoma is less commonly associated with
neurofibromatosis type 1, retinitis pigmentosa, Usher syndrome,
and Stargardt disease.”

Astrocytic hamartoma develops from glial cells. Tumorgenesis
is caused by mutations in the TSCI and TSC2 genes, which
encode hamartin and tuberin, respectively.”!® Retinal astrocytic
hamartoma, facial angiofibromas, and depigmented macules on
the skin resembling vitiligo are the typical triad of patients with
TSC.®

Astrocytic hamartoma usually presents as a flat, round,
transparent lesion (Figure la). The lesion then grows into a
nodular structure and becomes calcified.'""? Sometimes the
central part of the lesion is calcific, while the peripheral part
may be transparent. There may be hard exudates around
astrocytic hamartomas.” Hard exudates are generally absent
in untreated retinoblastoma/retinocytoma.'>' In contrast,
changes in the retinal pigment epithelium (RPE) observed
in retinoblastomas and retinocytomas do not usually occur in
astrocytic hamartomas.' Calcification in astrocytic hamartomas
is bright yellow with an appearance similar to fish eggs.”
However, the calcification in retinoblastoma is chalky white."”
Other diseases that should be considered in the differential
diagnosis include optic nerve head drusen, acquired retinal
astrocytomas, reactive gliosis, and conditions that cause optic
disc edema.

Although astrocytic hamartomas generally have a stable
course, giant cell astrocytomas can show progressive growth and
cause secondary glaucoma and globe destruction.” These tumors
are considered malignant but do not metastasize."

Examination Methods
Astrocytic  hamartomas appear on ultrasonographic

examination as an acoustically solid mass and intralesional

Astrocytic hamartomas of the retina and optic disc are calcification is detected. On fundus autofluorescence
benign lesions. They are most commonly seen in patients with (FAF) imaging, astrocytic hamartomas demonstrate
Table 1. Systemic diseases associated with retinal and optic disc hamartomas
Retinal and optic disc hamartomas Associated systemic diseases

Astrocytic hamartoma

Tuberous sclerosis complex
Neurofibromatosis type 1
Retinitis pigmentosa
Usher syndrome

Stargardt disease

Congenital hypertrophy of the retinal pigment epithelium

Familial adenomatous polyposis

Combined hamartoma of the retina and retinal pigment epithelium

Neurofibromatosis type 1
Neurofibromatosis type 2
Gorlin-Goltz syndrome

Poland anomaly
Branchio-oculo-facial syndrome

Retinal hemangioblastoma

Von Hippel-Lindau disease

Retinal cavernous hemangioma

Coexistence with cerebral and skin hemangiomas
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hyperautofluorescence, depending on their calcium content
(Figure 1b).! Optical coherence tomography (OCT) shows
a dome- or plateau-shaped lesion with moderate to high
reflectivity and choroidal shadowing (Figure 1c,d).'® The
choriocapillaris is preserved and “moth-eaten” cavities may
be visible. OCT angiography (OCTA) reveals a well-defined,
hyperreflective lesion and finely branching tumor vessels.'*!
Retinal flow signals within the tumor can be detected on
B-mode angiography (Figure le). The tumor vasculature is
seen in the superficial and deep retina (Figure 1f,g). The outer
retina and choriocapillaris show hyporeflective changes due
to shadowing/masking caused by calcium or high blood flow
within the lesion (Figure 1h,i). Because of the moth-eaten
cavities within the lesion, areas of nonperfusion are seen in the
deep retinal plexus and projection artifacts can be observed in the
outer retina and choriocapillaris.'® The lesion is hyporeflective in
the full macular composite image (Figure 1j). Hyperreflective

signals in the lesion center are due to the tumor vasculature in
the deep capillary plexus. On fluorescein angiography (FA), eatly
blockage can be seen in the choroidal phase, while the intrinsic
tumor vessels begin filling and hyperfluorescence gradually
increases during the arterial phase. There may be leakage in
the late venous phase. The differential diagnosis of astrocytic
hamartoma includes retinoblastoma, retinocytoma, myelinated
nerve fibers, and massive retinal gliosis.'"'*'®

Based on clinical and OCT findings, four types of retinal
astrocytic hamartoma have been identified (Pichi classification)."
Type 1 appears as a flat retinal lesion (<500 pm) on OCT, with
no clinical signs of retinal traction. Type 2 appears as a mildly
raised retinal lesion (>500 pm) on OCT, with clinical signs of

retinal traction. Type 3 appears as a raised lesion (>500 pm) with
calcification in the inner retina on OCT and “mulberry-like”
calcification is observed clinically. Type 4 appears as a raised
lesion with optically hollow cavities on OCT and the clinical

Figure 1. Fundus autofluorescence, optical coherence tomography, and optical coherence tomography angiography findings of a patient with retinal astrocytic hamartoma.
a) Color fundus photograph shows a juxtapapillary astrocytic hamartoma in the lower temporal of the optic disc in the right eye. b) Fundus autofluorescence imaging
demonstrates hyperautofluorescence due to the presence of calcium in the lesion. c-d) Swept-source optical coherence tomography depicts a moderately reflective, dome-
shaped lesion with a base diameter of 1.0x1.0 mm and thickness of 1.1 mm, originating from the retinal nerve fiber layer and compressing the outer retina. Hyperreflective
spots caused by the presence of calcium are observed (c). The lesion appears to be associated with the optic disc (d). €) B-mode angiography shows retinal flow signals within
the tumor. f-j) Swept-source optical coherence tomography angiography demonstrates minimal hyperreflectivity related to the tumor in the superficial plexus (f). The tumor
vascular network is visible in the deep retina (g). The outer retina (h) and choriocapillaris (i) demonstrate hyporeflective alterations due to shadowing/masking caused by
intralesional calcium or high blood flow. The lower border of the lesion features a projection artifact from the retinal vessels (h,i). In the full macular composite image, the
lesion appears hyporeflective, with hyperreflective signals centrally originating from the vascular network in the deep retinal plexus (j)
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appearance is a flat, non-calcified lesion in the inner retina. Type
2 retinal astrocytic hamartoma is significantly more common in
TSC patients with fibrous skin plaques, Type 3 in those with
subependymal giant cell astrocytic hamartoma, and Type 4 in
those with lung lymphangiomyomatosis.*

Treatment and Prognosis

Astrocytic hamartoma is generally stable and does not
require treatment. Rarely, spontaneous regression may occur.”
Periodic monitoring is important because of the risk of vitreous
hemorrhage, retinal exudation, retinal detachment, and
neovascular glaucoma. Laser photocoagulation can be applied
to small lesions. Photodynamic therapy can be attempted
for tumors that are larger and symptomatic (if exudates and
fluid are present). Anti-vascular endothelial growth factor
(anti-VEGF) injections can be administered in cases with
secondary choroidal neovascularization. If vitreous hemorrhage
from intratumoral fine vessels or neovascularization occurs, pars
plana vitrectomy surgery may be required. Giant cell astrocytic
hamartoma may show an aggressive course, and enucleation
may be necessary due to tumor necrosis, vitreous hemorrhage,
subretinal hemorrhage, massive exudation, and the development

of neovascular glaucoma.”

Neovascular glaucoma occurs as a
result of intratumoral necrosis or chronic retinal detachment.
TSC patients with subependymal giant cell astrocytoma and
renal angiomyolipoma can be treated with m-TOR inhibitors

(rapamycin, everolimus, sirolimus).?

Congenital Hypertrophy of the Retinal Pigment
Epithelium (CHRPE)

Clinical Features

These are flat, round, and pigmented fundus lesions that are
not raised from the surface. They are located at the RPE level.
There are three variants: solitary, multifocal, and atypical (Figure
2a). Histopathologically, CHRPE lesions are composed of
hypertrophic RPE cells containing excessive pigment granules.
The choriocapillaris and choroid are normal. The photoreceptor
layer over the RPE may be normal or atrophic. Photoreceptor
atrophy fully manifests as the lesion becomes chronic.” Patients
with photoreceptor atrophy exhibit absolute scotomas on visual
field examination.**

The margins of CHRPE lesions are usually smooth but can
occasionally be irregular. They often occur in the peripheral
fundus; peripapillary localization is less common. There may be
depigmented lacunae within the lesion and a hypopigmented
halo around the lesion (Figure 2a). CHRPE lesions can show
minimal growth, especially in myopic eyes.?’ Rarely, lesions such
as RPE adenoma/adenocarcinoma may develop from CHRPE.”

CHRPEs are occasionally amelanotic.”

These types of
lesions are called amelanotic CHRPE. The retina and retinal
vessels overlying the CHRPE are normal.?® Focal intraretinal
pigmentation may be present. In rare cases, neovascularization

may occur at the edge of CHRPE.”
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One type of CHRPE is associated with FAP. The gene
responsible for FAP is called the APC (adenomatous polyposis
coli) gene, located in the 5q21-q22 region. CHRPEs associated
with FAP are generally oval-shaped and have tail-like extensions.?®
These lesions are called pigmented ocular fundus lesions (POFL)
to distinguish them from other CHRPEs.”” Their tails may be
depigmented and they may contain lacunae. Histopathologically
similar to CHRPE, they have pathological appearances of RPE
hypertrophy, hyperplasia, and hamartoma.”” POFLs usually have
a base diameter smaller than 5 mm.*

POFL can be associated with Gardner syndrome and Turcot
syndrome.”’ In Gardner syndrome, hundreds of polyps appear
in the colon and give rise to adenocarcinoma of the colon.
Prophylactic colectomy is recommended. Extracolonic cancers in
Gardner syndrome occur in the thyroid, adrenal gland, and liver.
Benign lesions include head and orbit osteomas, sebaceous cysts,
lipomas, and fibromas. Opaque jaw lesions can also be observed.
In general, detection of 4 or more POFLs is a strong indicator
of FAP? In Turcot syndrome, patients develop brain tumors in
addition to POFL.*!

Examination Methods

On ultrasonographic examination, CHRPE lesions appear
as flat or minimally raised (<0.5 mm), acoustically solid lesions.
FAF imaging typically shows hypoautofluorescence due to the
lesions” high melanin content (Figure 2b).'® Non-pigmented
halos or cavities may show autofluorescence.”” On OCT they are
flat lesions at the RPE level that contain hyperreflective deposits
and cause choroidal shadowing (Figure 2c,d).’® The inner
retinal layers are normal, but the outer retinal layers exhibit
thinning.' On OCTA, CHRPEs are generally well-defined and
hyperreflective in the superficial and deep retinal plexi.'® B-mode
angiography demonstrates flow signals in the retina overlying
the tumor.'® Masking of the outer retina and choriocapillaris
causes the appearance of “signal void” areas.'® On FA, leakage is
not observed.?! The underlying choroidal fluorescence is blocked
in areas other than depigmented halos or cavities.!

Treatment and Prognosis

CHRPE lesions generally do not require treatment. However,
long-term follow-up is essential. Rarely, RPE adenoma/
adenocarcinoma may arise from CHRPE. This type of RPE
tumor can be confused with choroidal malignant melanoma.
RPE tumors are darker brown/near black in color. However, as
they are indistinguishable from choroidal malignant melanoma,
RPE adenoma/adenocarcinoma is usually treated by enucleation.
The use of proton beam therapy for CHRPE-derived RPE
adenocarcinoma was reported in one case.*

Congenital Simple Hamartoma of the Retinal Pigment
Epithelium (CSHRPE)

Clinical Features
CSHRPE usually appears as a unilateral and dark black
tumor with irregular margins. They are black nodules 0.5-1
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Figure 2. Congenital hypertrophy of the retinal pigment epithelium (CHRPE). a) Composite colored fundus image reveals an inferotemporal CHRPE in the left eye. b)
Fundus autofluorescence imaging shows a hypoautofluorescent lesion due to its high melanin content. c-d) Swept-source optical coherence tomogtaphy depicts a flat, highly
reflective lesion causing choroidal shadowing. Proliferation and high reflectivity are noted at the level of the retina pigment epithelium. The outer retina is thinned. Increased

optical transmission is observed in the lacunae within the lesion (d)

mm in size and involve the macula (Figure 3).** A slightly
dilated afferent arteriole and efferent venule are present. Vision
is generally preserved. There is retinal traction around the lesion
in most cases (80%).***> Pigmented cells may be detected in the
vitreous (20%).” The development of full-thickness macular
hole associated with CSHRPE has been reported.”® Loss of
vision occurs as a result of foveal traction and central foveal
involvement.”

Examination Methods

On ultrasonographic examination, CSHRPE appears as a
nodular lesion with moderate internal reflectivity.”” The lesion
is hypoautofluorescent on FAE?” OCT demonstrates a lesion
with a hyperreflective surface that shows full-thickness retinal
involvement and choroidal shadowing.’”*® Intratumoral vessels
can be detected on OCTA.*>* On FA, there is hypofluorescence
starting in the early phase and continuing throughout the entire

35,38

angiography, with no leakage.

Treatment and Prognosis

As the lesion is not progressive, treatment is generally not
necessary but periodic monitoring is recommended. Vision loss
is inevitable with lesions involving the macula. Vitreoretinal
surgery can be performed if macular hole or tractional epiretinal
membrane develop.*®

Figure 3. Congenital simple hamartoma of the retinal pigment epithelium.
Fundus photograph shows a congenital simple hamartoma of the retinal pigment
epithelium located in the macula
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Combined Hamartoma of the Retina and Retinal Pigment
Epithelium (CHRRPE)

Clinical Features

CHRREPE is a rare benign lesion. 2% It presents between
the ages of 1 and 74 years and the mean age at diagnosis
is 23 years.”y Combined hamartoma is usually unilateral
and most cases are sporadic.*! It has been reported to occur
more frequently in patients with neurofibromatosis type 2.
Less common associations include neurofibromatosis type 1,
Poland syndrome, Gorlin syndrome, and branchio-oculo-facial
syndrome.?* Combined hamartoma consists of vascular, glial, and
pigment epithelial components.

It can occur in the optic disc or other areas of the fundus
(Figure 4a). CHRRPE is classified into three groups according
to location: peripapillary, macular, and peripheral. CHRRPE is
believed to originate from the inner retina and progress towards
the outer retina over time, and an increase in macular thickness
may occur regardless of tumor location.”® Young patients
exhibit partial involvement, mainly of the inner retina, and
full-thickness retinal involvement is more often seen in older
patients. Preretinal fibrosis is more common in young patients,
while pigmentary changes are more frequently detected in
older patients. An increase in average macular thickness is more
common in macular lesions than with those in other locations.*!
There are three stages of CHRRPE according to the anatomical
condition of the retina: 1) no retinal traction, 2) retinal traction

b

or retinoschisis is present, and 3) retinal detachment is present.”
Pigmentation, full-thickness retinal involvement, intraretinal
cystic cavities, ellipsoid zone/RPE disruption, and choroidal
neovascularization are more common in peripapillary CHRRPE
lesions compared to macular CHRRPE lesions.®® Vision loss
varies depending on optic disc, papillomacular bundle, and foveal
involvement.*"*? Tractional distortion occurs in the macula due
to epiretinal membrane formation. They usually do not show
malignant transformation. Choroidal neovascularization may
cause vitreous hemorrhage, retinoschisis, and macular hole.”’

Examination Methods

Combined hamartoma is diagnosed by indirect
ophthalmoscopy. On ultrasonographic examination, CHRRPE
lesions appear as slightly raised, acoustically solid lesions with
moderate to high internal reflectivity. Peripapillary pigmented
lesions exhibit hyperautofluorescence on FAE® On OCT,
CHRREPE is divided into three groups according to lesion
anatomy: A) epiretinal component only, B) partial retinal
involvement, and C) full retinal and RPE involvement.” The
pathogenesis involves focal vitreoretinal traction. The inner
retina exhibits a “sawtooth” pattern (mini-peak) and “omega
sign” (maxi-peak).’®* The sawtooth and omega signs are usually
detected in young patients (Figure 4c).** OCTA demonstrates
retinal vascular alterations and a “filigree” pattern in the
%051 On FA, the lesion is hyperfluorescent
(Figure 4b). Despite increased pigmentation in the RPE, early

intratumoral vessels.

00:01:03.852

Figure 4. Combined hamartoma of the retina and retinal pigment epithelium (CHRRPE). a) Retcam 3 fundus photograph of a superotemporal amelanotic CHRRPE. b)
Retcam 3 fluorescein angiography shows that the lesion is hyperfluorescent. Microaneurysms and non-leaking telangiectatic vessels are observed. ¢) Swept-source optical
coherence tomography demonstrates retinal thickening, intraretinal hyperteflective foci, epiretinal membrane, and the CHRRPE-specific “omega sign” and “sawtooth”

pattern
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and late hyperfluorescence is observed because of RPE atrophy
and cell migration. Microaneurysms and telangiectatic vessels
are observed. Although there is usually no leakage from the
telangiectatic vessels, minimal leakage from the tortuous vessels

may be seen in the late phase.’'?

Treatment and Prognosis

Periodic monitoring is recommended for treatment. The
role of epiretinal membrane peeling surgery is controversial.
In some cases, visual improvement has been reported with
vitrectomy and membrane peeling.”*** Intravitreal anti-VEGF
injection can be administered in eyes with secondary choroidal
> Amblyopia treatment should also be

provided.?* However, visual improvement is rarely achieved.
24

neovascularization.’

Vision loss occurs in most cases.

Retinal (Retinal

Hemangioma)

Hemangioblastoma Capillary

Clinical Features
Retinal hemangioblastomas are benign vascular tumors.”®
They are red-pink tumors typically located in the peripheral
retina or optic disc (Figure 5a). Their afferent and efferent vessels
are tortuous and dilated.”® They may be single or multiple. The
disease has two types, exudative and tractional.’® The exudative
type is characterized by intraretinal and subretinal exudation, the
tractional type by retinal gliosis, vitreoretinal traction, vitreous
hemorrhage, and tractional retinal detachment. They may
exhibit exophytic and endophytic growth.*®

Retinal hemangioblastomas may be isolated or occur as
part of VHL syndrome. Patients presenting with solitary retinal
hemangioblastoma before the age of 10 years have a 45% risk
of developing VHL syndrome, while the risk is <1% in those
over 60 years of age.”” Pheochromocytoma, renal cell carcinoma,
central nervous system hemangioblastomas, pancreatic cysts,
and neuroendocrine tumors may be seen in VHL syndrome. The
VHL Alliance recommends dilated fundus examination every
6-12 months until the age of 30 and annually after the age of 30
for patients with VHL syndrome (https://www.vhl.org/patients/
clinical-care/screening). Retinal hemangioblastoma is often the
initial sign of VHL syndrome (50%) and is seen in VHL patients
at an average age of 25 years.”® Approximately 58% of cases are
bilateral.” Central nervous system hemangioblastoma is seen in
patients aged >20 years, pheochromocytoma in patients aged
>40 years, and renal cell carcinoma in patients aged >50 years.’®
Renal cell carcinoma is the most common cause of death.”®

Examination Methods

FAF shows a hypoautofluorescent lesion (Figure 5b). On
OCT, a hyperreflective lesion originating from the retina with
compression of the outer retina, retinal edema, and localized
retinal detachment is observed (Figure Sc,d). On ultrasonographic
examination, retinal hemangioblastoma appears as a raised lesion
with moderate to high internal reflectivity (Figure Se). On FA,
the lesion shows hyperfluorescence in the arterial phase that
increases in the late phase, with dye leakage into the vitreous
(Figure 5f). The afferent and efferent vessels are better detected

with OCTA than with FA, because leakage and pooling are not
seen on OCTA.® However, peripheral tumors cannot be imaged
with OCTA.%¢!

Treatment and Prognosis

For some small, asymptomatic masses, periodic monitoring
can be sufficient and spontaneous regression may be observed
in some cases.”” Tumors with limited retinal exudation or
retinal detachment can be treated with laser photocoagulation
(Figure S5g,i), cryotherapy, transpupillary thermotherapy, and
photodynamic therapy and advanced tumors may be treated
with plaque radiotherapy or external beam therapy.®® Successful
treatment results in shrinkage of the lesion, narrowing of
the afferent vessels, and regression of exudative symptoms
in the macula (Figure 5h,j). If vitreous traction and retinal
detachment occur, pars plana vitrectomy can also be performed.
Endoresection may also be attempted for some tumors.*® The
United States Food and Drug Administration (FDA) recently
approved the use of belzutifan, a hypoxia-inducible factor
inhibitor, in patients with VHL-associated renal cell carcinomas,
central nervous system hemangioblastomas, or pancreatic
neuroendocrine tumors (https://www.fda.gov/drugs/resources-
information-approved-drugs/fda-approves-belzutifan-cancers-
associated-von-hippel-lindau-disease).

Retinal Cavernous Hemangioma

Clinical Features

Retinal cavernous hemangioma is a unilateral, benign
vascular hamartomatous lesion. Ninety percent of cases are
unifocal.® The lesions are characterized by the formation of
thin-walled saccular angiomatous structures in the retina or optic
nerve head that resemble a bunch of concord grapes (Figure 6).
Malignant transformation has not been reported. It is usually
sporadic but can also show autosomal dominant inheritance.
In this syndromic association, it may co-exist with cerebral
and skin hemangiomas.®® KRIT1/CCM1, CCM2/MGC4607,
CCM3/PDCDI10, and 7q mutations may be present.”” The
CCM3 mutation is associated with intracranial hemorrhage.®

Examination Methods

On ultrasonographic examination, retinal cavernous
hemangioma appears as a raised lesion with high internal
reflectivity. On FA, the tumor exhibits hypofluorescence in
the early phase and slow filling in the late venous phase.
Dye accumulation in the upper half of the saccule and the
presence of hypofluorescence underneath give the appearance of a
“fluorescein cap.”® This pattern is the result of hypofluorescence
caused by erythrocyte sedimentation at the bottom of the saccule
and hyperfluorescence caused by free fluorescein in the plasma
at the top.”

Treatment and Prognosis

Most cases do not require treatment. Recurrent vitreous
hemorrhage can be treated with pars plana vitrectomy.”
Membrane peeling can be performed in cases with severe traction
and vision loss.”
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Figure 5. Retinal hemangioblastoma. a) Composite colored fundus photograph shows a temporally located retinal hemangioblastoma with tortuous and dilated afferent
and efferent vessels. b) The lesion is hypoautofluorescent on fundus autofluorescence (FAF) imaging. ¢) Swept-source optic coherence tomography (SS-OCT) through the
tumor demonstrates moderate reflectivity causing choroidal shadowing and intraretinal edema. d) In the SS-OCT section passing through the macula, subretinal fluid, retinal
schisis, and choroidal shadowing from dilated tumor vessels are observed. e) B-mode ultrasonogram shows that tumor has acoustic solidity, basal diameter of 4.5x4.5 mm,
and thickness of 1.9 mm. f) Fluorescein angiography demonstrates an intensely hyperfluorescent lesion with dilated vessels and vascular beading. g) After petforming scatter
laser photocoagulation to the tumor and surrounding tissue, pattern laser spots are observed on fundus photography. h) Composite color fundus photograph 2 months after
3 sessions of laser photocoagulation therapy demonstrates narrowing of the afferent vessels and areas of fibrosis over the tumor. i) FAF imaging 2 months after 3 sessions of
laser photocoagulation shows the hypoautofluorescent lesion as well as hypoautofluorescent areas corresponding to the laser photocoagulation spots. j) Two months after 3
laser photocoagulation sessions, the subretinal fluid has resolved and the retinal schisis is almost completely regressed on SS-OCT
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Figure 6. Retinal cavernous hemangioma. Color fundus photograph shows a
retinal cavernous hemangioma resembling clusters of red grapes

Conclusions

Hamartomas of the retina and optic disc include astrocytic
hamartoma arising from glial cells; CHRPE, CSHRPE, and
CHRREPE arising from the RPE and retina;, and the vascular
tumors retinal hemangioblastoma and retinal cavernous
hemangioma. Most of these lesions are asymptomatic and
detected incidentally in patients presenting for routine eye
examination. Macular lesions may cause findings such as reduced
visual acuity and visual field loss.

Retinal and optic disc hamartomas may be isolated or
associated with systemic diseases As they may be the initial
sign of systemic diseases, the ophthalmologist must know the
syndrome/diseases associated with these hamartomas.

Most retinal and optic disc hamartomas do not require
treatment but should be monitored periodically. While they
are generally benign and slow-growing lesions, malignant
transformation can occur in rare cases. Treatment can be
provided for complications secondary to the tumors.

Ethics

Peer-review: Externally peer reviewed.

Authorship Contributions

Surgical and Medical Practices: IL.M., A K.G., Concept:
IM., AKG, Design: I.M., A.K.G., Data Collection or
Processing: I.M., A.K.G., Analysis or Interpretation: I.M.,
AK.G, Literature Search: IM., A K.G., Writing: LM., A K.G.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this scudy
received no financial support.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

References

Batsakis JG. Pathology consultation. Nomenclature of developmental tumors.
Ann Otol Rhinol Laryngol. 1984;93:98-99.

Ali SA, Mulita E Hamartoma. In: StatPearls {Internet}. Treasure Island (FL):
StatPearls Publishing; 2022.

Lu DS, Karas PJ, Krueger DA, Weiner HL. Central nervous system
manifestations of tuberous sclerosis complex. Am J Med Genet C Semin Med
Genet. 2018;178:291-298.

Karaconji T, Whist E, Jamieson RV, Flaherty MP, Grigg JRB.
Neurofibromatosis Type 1: Review and Update on Emerging Therapies.
Asia Pac J Ophthalmol (Phila). 2019;8:62-72.

Asthagiri AR, Parry DM, Butman JA, Kim HJ, Tsilou ET, Zhuang Z, Lonser
RR. Neurofibromatosis type 2. Lancet. 2009;373:1974-1986.

Wiley HE, Krivosic V, Gaudric A, Gorin MB, Shields C, Shields J, Aronow
ME, Chew EY. Management Of Retinal Hemangioblastoma In Von Hippel-
Lindau Disease. Retina. 2019;39:2254-2263.

Shields JA, Shields CL. Tumors and related lesions of the pigmented
epithelium. Asia Pac ] Ophthalmol (Phila). 2017;6:215-223.

Hodgson N, Kinori M, Goldbaum MH, Robbins SL. Ophthalmic
manifestations of tuberous sclerosis: a review. Clin Exp Ophthalmol.
2017;45:81-86.

Johnson MW, Kerfoot C, Bushnell T, Vinters HV. Hamartin and tuberin
expression in human tissues. Mod Pathol. 2001;14:202-210.

van Slegtenhorst M, Nellist M, Nagelkerken B, Cheadle J, Snell R, van den
Ouweland A, Reuser A, Sampson J, Halley D, van der Sluijs P. Interaction
between hamartin and tuberin, the TSC1 and TSC2 gene products. Hum Mol
Genet. 1998;7:1053-1057.

Zimmer-Galler IE, Robertson DM. Long-term observation of retinal lesions in
tuberous sclerosis. Am J Ophthalmol. 1995;119:318-324.

Nyboer JH, Robertson DM, Gomez MR. Retinal lesions in tuberous sclerosis.
Arch Ophthalmol. 1976;94:1277-1280.

Giles J, Singh AD, Rundle PA, Noe KP, Rennie IG. Retinal astrocytic
hamartoma with exudation. Eye (Lond) 2005;19:724-725.

Shields CL, Manalac J, Das C, Saktanasate J, Shields JA. Review of spectral
domain-enhanced depth imaging optical coherence tomography of tumors
of the retina and retinal pigment epithelium in children and adults. Indian J
Ophthalmol. 2015;63:128-132.

Shields JA, Shields CL, Shields JA, Shields CL, eds. Glial tumors of the retina
and optic disc. Intraocular Tumors: an Atlas and Textbook (3rd ed). Lippincott
Williams & Wilkins; Philadelphia, PA, USA. 2016:1137-1187.

Giindiiz AK, Mirzayev I, Kasimoglu R, Ozalp Ates FS. Swept-source optical
coherence tomography angiography findings in choroidal and retinal tumors.
Eye (Lond). 2021;35:4-16.

Toledo JJ, Asencio M, Garcfa JR, Morales LA, Tomkinson C, Cajigal C.
OCT Angiography: Imaging of Choroidal and Retinal Tumors. Ophthalmol
Retina. 2018;2:613-622.

Mirzayev I, Giindiiz AK, Biger O, Tarlan B. The Final Diagnosis:
Retinoblastoma or Pseudoretinoblastoma. J Pediatr Ophthalmol Strabismus.
2021;58:161-167.

Pichi E, Massaro D, Serafino M, Carrai B, Giuliari GP, Shields CL, Veronese
C, Ciardella AP, Nucci P. Retinal Astrocytic Hamartoma: Optical Coherence
Tomography Classification and Correlation With Tuberous Sclerosis Complex.
Retina. 2016;36:1199-1208.

Sekeroglu MA, Kiratli H. Spontaneous regression of presumed peripapillary
retinal astrocytic hamartoma. ] Fr Ophtalmol. 2021;44:€255-€257.

Giindiiz K, Eagle RC Jr, Shields CL, Shields JA, Augsburger JJ. Invasive
giant cell astrocytoma of the retina in a patient with tuberous sclerosis.
Ophthalmology.  1999;106:639-642. Ophthalmology.
2000;107:413.

MacKeigan JP, Krueger DA. Differentiating the mTOR inhibitors everolimus

Erratum  in:

and sirolimus in the treatment of tuberous sclerosis complex. Neuro Oncol.
2015;17:1550-1559.

429



23.

24.

25.

26.

27.

28.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Turk J Ophthalmol 52; 6: 2022

Shields CL, Mashayekhi A, Ho T, Cater J, Shields JA. Solitary congenital
hypertrophy of the retinal pigment epithelium: clinical features and frequency
of enlargement in 330 patients. Ophthalmology. 2003;110:1968-1976.
Shields JA, Shields CL, Shields JA, Shields CL, eds. Tumors and related lesions
of the pigment epithelium. Intraocular Tumors: an Atlas and Textbook
(3rd ed). Lippincott Williams & Wilkins; Philadelphia, PA, USA. 2016:
1188-1319.

Shields JA, Shields CL, Singh AD. Acquired tumors arising from congenital
hypertrophy of the retinal pigment epithelium. Arch Ophthalmol.
2000;118:637-641.

Shields CL, Mashayekhi A, Ho T, Cater J, Shields JA. Solitary congenital
hypertrophy of the retinal pigment epithelium: clinical features and frequency
of enlargement in 330 patients. Ophthalmology. 2003;110:1968-1976.
Bellamy JP, Cohen SY. Congenital hypertrophy of the retinal pigment
epithelium complicated by choroidal neovascularization. Ophthalmol Retina.
2022:6:511.

Shields CL, Pirondini C, Bianciotto C, Harmon SA, Shields JA.
Autofluorescence of congenital hypertrophy of the retinal pigment epithelium.
Retina. 2007;27:1097-1100.

. Shields JA, Shields CL, Shah PG, Pastore DJ, Imperiale SM Jr. Lack of

association among typical congenital hypertrophy of the retinal pigment
epithelium, adenomatous polyposis, and Gardner’s syndrome. Ophthalmology.
1992;99:1709-1713.

Heinemann MH, Baker RH, Miller HH, DeCosse JJ. Familial polyposis coli:
the spectrum of ocular and other extracolonic manifestations. Graefes Arch
Clin Exp Ophthalmol. 1991;229:213-218.

Munden PM, Sobol WM, Weingeist TA. Ocular findings in Turcot syndrome
(glioma-polyposis). Ophthalmology 1991;98:111-114.

Traboulsi EI, Apostolides J, Giardiello FM, Krush AJ, Booker SV, Hamilton
SR, Hussels IE. Pigmented ocular fundus lesions and APC mutations in
familial adenomatous polyposis. Ophthalmic Genet. 1996;17:167-174.
Moulin AP, Zografos L, Schalenbourg A. RPE adenocarcinoma arising from
a congenital hypertrophy of the RPE (CHRPE) treated with proton therapy.
Klin Monatsbl Augenheilkd. 2014;231:411-413.

Laqua H. Tumors and tumor-like lesions of the retinal pigment epithelium.
Ophthalmologica. 1981;183:34-38.

Shields CL, Shields JA, Marr BE, Sperber DE, Gass JD. Congenital simple
hamartoma of the retinal pigment epithelium: a study of five cases.
Ophthalmology. 2003;110:1005-1011.

Stavrakas P, Vachtsevanos A, Karakosta E, Kozeis N, Triantafylla M, Tranos
P, Full-thickness macular hole associated with congenital simple hamartoma
of retinal pigment epithelium (CSHRPE). Int Ophthalmol. 2018;38:2179-
2182.

Nakatsuka AS, Banaee T, Loucks E, El-Annan J. Simple congenital hamartoma
of the retinal pigment epithelium. J Ophthalmic Vis Res. 2020;15:261-263.
Teke MY, Ozdal PC, Batioglu E Elgin U, Oztiitk E Congenital simple
hamartoma of retinal pigment epithelium: clinical and imaging findings. Case
Rep Ophthalmol Med. 2012;2012:654502.

Arjmand P, Elimimian EB, Say EAT, Shields CL. Optical coherence
tomography angiography of congenital simple hamartoma of the retinal
pigment epithelium. Retin Cases Brief Rep. 2019;13:357-360.

Zola M, Ambresin A, Zografos L. Optical Coherence Tomography
Angiography Imaging Of A Congenital Simple Hamartoma Of The Retinal
Pigment Epithelium. Retin Cases Brief Rep. 2021;15:289-293.

Gass JD. An unusual hamartoma of the pigment epithelium and retina
simulating choroidal melanoma and retinoblastoma. Trans Am Ophthalmol
Soc. 1973;71:171-183; discussion 184-185.

Schachat AP, Shields JA, Fine SL, Sanborn GE, Weingeist TA, Valenzuela
RE, Brucker AJ. Combined hamartomas of the retina and retinal pigment
epithelium. Ophthalmology. 1984;91:1609-1615.

Ticho BH, Egel RT, Jampol LM. Acquired combined hamartoma of the retina
and pigment epithelium following parainfectious meningoencephalitis with
optic neuritis. ] Pediatr Ophthalmol Strabismus. 1998;35:116-118.

430

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Ledesma-Gil G, Essilfie J, Gupta R, Fung AT, Lupidi M, Pappuru RR, Nayak
S, Sahoo NK, Kaliki S, Yannuzzi LA, Reid K, Lim L, Sacconi R, Dave V,
Singh SR, Ayachit A, Gabrielle PH, Cai S, Lima LH, Querques G, Arevalo JE
Freund KB, Shields CL, Chhablani J. Presumed Natural History of Combined
Hamartoma of the Retina and Retinal Pigment Epithelium. Ophthalmol
Retina. 2021;5:1156-1163.

Dedania VS, Ozgonul C, Zacks DN, Besirli CG. Novel Classification System
For Combined Hamartoma Of The Retina And Retinal Pigment Epithelium.
Retina. 2018;38:12-19.

Gupta R, Fung AT, Lupidi M, Pappuru RR, Nayak S, Sahoo NK, Kaliki
S, Yannuzzi L, Reid K, Lim L, Sacconi R, Dave V, Singh SR, Ayachit A,
Gabrielle PH, Cai S, Lima LH, Querques G, Arevalo JE Freund KB, Shields
CL, Chhablani J. Peripapillary Versus Macular Combined Hamartoma of the
Retina and Retinal Pigment Epithelium: Imaging Characteristics. Am J
Ophthalmol. 2019;200:263-269.

Schathat AP, Glaser BM. Retinal hamartoma, acquired retinoschisis, and
retinal hole. Am J Ophthalmol. 1985;99:604-605.

Arepalli S, Pellegrini M, Ferenczy SR, Shields CL. Combined hamartoma
of the retina and retinal pigment epithelium: findings on enhanced depth
imaging optical coherence tomography in eight eyes. Retina. 2014;34:2202-
2207.

Chawla R, Kumar V, Tripathy K, Kumar A, Venkatesh P, Shaikh E Vohra R,
Molla K, Verma S. Combined Hamartoma of the Retina and Retinal Pigment
Epithelium: An Optical Coherence Tomography-Based Reappraisal. Am J
Ophthalmol. 2017;181:88-96.

Gupta R, Pappuru RR, Fung KAT, Lupidi M, Kaliki S, Yannuzzi L, Freund
KB, Reid K, Zur D, Iglicki M, Chhablani J. Filigree Vascular Pattern in
Combined Hamartoma of Retina and Retinal Pigment Epithelium on OCT
Angiography. Ophthalmol Retina. 2019;3:879-887.

Scupola A, Grimaldi G, Sammarco MG, Sasso P, Marullo M, Blasi MA.
Multimodal imaging evaluation of combined hamartoma of the retina and
retinal pigment epithelium. Eur J Ophthalmol. 2020;30:595-599.

Giindiiz AK, Mirzayev I, Tetik D. Wide-field Fundus Imaging and Fluorescein
Angiography Findings in Various Pseudoretinoblastoma Conditions. J Pediatr
Ophthalmol Strabismus. 2022:1-15.

Stallman JB. Visual improvement after pars plana vitrectomy and membrane
peeling for vitreoretinal traction associated with combined hamartoma of the
retina and retinal pigment epithelium. Retina. 2002;22:101-104.

Gupta R, Ayachit A, Joshi S, Nayak S, Sahoo NK, Sacconi R, Singh SR,
Muftuoglu IK, Querques G, Chhablani J. Optical coherence tomography
analysis of surgical outcomes of combined hamartoma of retina and retinal
pigment epithelium. Saudi ] Ophthalmol. 2021;34:237-242.

Lazzarini TA, Al-Khersan H, Patel NA, Russell JE Fan KC, De Oliveira G,
Negron CI, Mavrofrides E, Berrocal AM. Peripheral combined hamartoma of
the retina and retinal pigment epithelium with remote peripapillary choroidal
neovascular membrane. Am J Ophthalmol Case Rep. 2020;20:100954.
Shields JA, Shields CL, Shields JA, Shields CL, eds. Vascular tumors of the
retina and optic disc. Intraocular Tumors: an Atlas and Textbook, (3rd ed).
Lippincott Williams & Wilkins; Philadelphia, PA, USA 2016:1048-1136.
Singh A, Shields J, Shields C. Solitary retinal capillary hemangioma:
hereditary (von Hippel-Lindau disease) or nonhereditary? Arch Ophthalmol.
2001;119:232-234. Erratum in: Arch Ophthalmol. 2001;119:1226.
Varshney N, Kebede AA, Owusu-Dapaah H, Lather J, Kaushik M, Bhullar
JS. A review of Von Hippel-Lindau syndrome. J Kidney Cancer VHL.
2017;4:20-29.

Wong WT, Agrén E, Coleman HR, Tran T, Reed GE Csaky K, Chew EY.
Clinical characterization of retinal capillary hemangioblastomas in a large
population of patients with von Hippel-Lindau disease. Ophthalmology.
2008;115:181-188.

Sagar P, Rajesh R, Shanmugam M, Konana VK, Mishra D. Comparison
of optical coherence tomography angiography and fundus fluorescein
angiography features of retinal capillary hemangioblastoma. Indian J
Ophthalmol. 2018;66:872-876.



61.

62.

63.

64.

65.

66.

67.

Mirzayev and Giindiiz. Retinal and Optic Disc Hamartomas

Russell JE Villegas VM, Schwartz SG, Weng CY, Davis JL, Flynn HW
Jr, Harbour JW. Multimodal Imaging in the Diagnosis of Exophytic
Juxtapapillary Retinal Capillary Hemangioblastoma. Am J Ophthalmol.
2021;225:128-136.

Milewski SA. Spontaneous regression of a capillary hemangioma of the optic
disc. Arch Ophthalmol. 2002;120:1100-1101.

Yaman A, Saatci AO, Arikan G, Gunduz K. Involution of endophytic optic
disc hemangioma with a single session of photodynamic treatment. Ann
Ophthalmol (Skokie). 2007;39:63-66.

Kwan AS, Ramkissoon YD, Gregor ZJ. Surgical management of retinal
capillary hemangioblastoma associated with retinal detachment. Retina.
2008;28:1159-1162.

Wang W, Chen L. Cavernous Hemangioma Of The Retina: A Comprehensive
Review of the Literature (1934-2015). Retina. 2017;37:611-621.

Gass JD. Cavernous hemangioma of the retina. A neuro-oculo-cutaneous
syndrome. Am J Ophthalmol. 1971;71:799-814.

Reddy S, Gorin MB, McCannel TA, Tsui I, Straatsma BR. Novel KRIT1/
CCM1 mutation in a patient with retinal cavernous hemangioma and

68.

69.

70.

71.

cerebral cavernous malformation. Graefes Arch Clin Exp Ophthalmol.
2010;248:1359-1361.

Riant E, Bergametti E Fournier HD, Chapon E Michalak-Provost S, Cecillon
M, Lejeune B, Hosseini H, Choe C, Orth M, Bernreuther C, Boulday G,
Denier C, Labauge P, Tournier-Lasserve E. CCM3 Mutations Are Associated
with Early-Onset Cerebral Hemorrhage and Multiple Meningiomas. Mol
Syndromol. 2013;4:165-172.

Kumar M, Reddy N, Konana VK, Kanakamedla A, Ruia S, Gudimetla
J. Fluorescein cap: Fluorescein angiographic feature of retinal cavernous
hemangioma. Indian ] Ophthalmol. 2018;66:1473-1474.

Haller JA, Knox DL. Vitrectomy for persistent vitreous hemorrhage from a
cavernous hemangioma of the optic disk. Am J Ophthalmol. 1993;116:106-
107.

Shukla D, Sharan A. Epimacular membrane secondary to an optic nerve head
lesion. Br J Ophthalmol. 2012;96:1038-1039, 1048.

431





