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Abstract: Several tumors and pseudotumors can arise from the iris 
pigment epithelium (IPE), ciliary pigment epithelium (CPE), and retinal 
pigment epithelium (RPE), including cysts of the IPE, solitary congenital 
hypertrophy of the RPE (CHRPE), multifocal CHRPE (“bear tracks”), 
congenital simple hamartoma of the RPE, combined hamartoma of the 
retina and RPE, and acquired epithelioma of IPE, CPE, and RPE. This 
article describes examples of pigment epithelial tumors and pseudotu‑
mors by reviewing the literature and cases on file in the Oncology Ser‑
vice at Wills Eye Hospital. Solitary CHRPE, traditionally believed to be 
stationary, can show growth in diameter in 83% and can spawn elevated 
nodular tumors that can progressively enlarge, cause complications, and 
even evolve into malignant epithelioma (adenocarcinoma). Multifocal 
CHRPE (congenital grouped pigmentation) has no relationship to famil‑
ial adenomatous polyposis or Gardner syndrome, despite its similarity 
to the pigmented fundus lesions seen with those conditions. Congenital 
simple hamartoma of the RPE is a specific lesion that involves the fovea 
and does not tend to cause complications. Combined hamartoma, an idio‑
pathic proliferation of RPE cells, blood vessels, and glial cells, is also be‑
lieved to be a relatively stable lesion but can cause vision loss due to trac‑
tion. Acquired tumors (adenoma, adenocarcinoma) have features distinct 
from melanoma clinically and histopathologically. Torpedo maculopathy 
is a small stable lesion with typical features, resembling a torpedo. There 
are several intriguing tumors and pseudotumors of the pigmented epithe‑
lium that have major clinical and histopathologic importance.
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(Asia-Pac J Ophthalmol 2017;6:215–223)

This review will cover tumors and simulated conditions of 
the pigmented epithelium of the iris, ciliary body, and ret‑

ina, along with some benign space‑occupying lesions that are 
generally grouped with true tumors. These lesions are important 
in ocular oncology because they can clinically simulate malig‑
nant tumors, particularly malignant melanoma of the iris, cili‑
ary body, and choroid. It is important for the ophthalmologist 
to properly diagnose these lesions to avoid erroneous diagnosis 
and misdirected treatment. A recent atlas and textbook on in‑
traocular tumors shows numerous images and cites many other 
references on this subject.1 Additional references are cited in 

this review.2–48

True tumors can develop in the pigmented epithelium of the 
iris (IPE), ciliary body (CPE), or retina (RPE). Tumors arising in 
these layers have been called adenomas and adenocarcinomas, 
depending on whether they have benign or malignant histopatho‑
logic features. Because they arise from neuroepithelium and do 
not usually form glandular structures, it might be more appro‑
priate to use the terms benign and malignant epithelioma, rather 
than adenoma or adenocarcinoma. However, the latter are well 
established and will also be used here.  

Benign and malignant tumors of the pigment epithelium are 
often similar to one another clinically and histopathologically. 
However, the differentiation may be of little concern because 
metastasis from pigment epithelial tumors is extremely rare, if it 
even occurs. Yet, the similarity to melanoma of these structures 
should be considered. Therefore, we have chosen to group them 
together under the term epithelioma of the pigmented epithelium. 
There are some clinical and histopathologic differences among 
the lesions depending on whether they arise from the IPE, CPE, 
and RPE. Hence, they are discussed separately based on their 
clinical features and anatomic site of origin.

EpithElioma (adEnoma) of thE 
iris pigmEnt EpithElium

Clinical features
Epithelioma of the IPE is usually located in the peripheral 

iris, although it can also originate near the pupillary margin (Fig. 
1).1–5 It is solitary and unilateral. Clinically, it is abruptly elevated, 
dark gray to black in color, and has a smooth but sometimes mul‑
tinodular surface. It typically causes thinning or complete efface‑
ment of the overlying iris stroma but, unlike melanoma, it does 
not originate in the iris stroma.

differential diagnosis
The main lesions in the differential diagnosis of epithelio‑

ma of the IPE include iris nevus, iris or ciliary body melanoma, 
and cyst of the IPE.1,2 The uniform black color, site of origin 
behind the iris, and abruptly elevated margin should suggest the 
diagnosis.

diagnostic approaches  
Although it may be difficult to differentiate epithelioma of 

the IPE from iris melanoma, nevus, or melanocytoma in some 
cases, the typical features should suggest the diagnosis. In con‑
trast to iridociliary cyst, it typically blocks light with transillumi‑
nation. Ultrasound biomicroscopy (UBM) can help in determin‑
ing the extent of the lesion and excluding an iris cyst or cavitary 
ciliary body melanoma.1 However, epithelioma of the IPE can 
sometimes show small cysts with anterior segment optical coher‑
ence tomography (OCT) and UBM.
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pathology
Histopathologically, epithelioma of the IPE has rather con‑

sistent features. Low‑magnification microscopy shows a deeply 
pigmented tumor that seems to arise from adjacent normal IPE. 
It consists of irregular cords and tubules of well‑differentiated 
pigment epithelial cells separated by connective tissue sep‑
tae. Cystoid spaces that contain melanophages occasionally are 
found within the tumor. Rarely, epithelioma of the IPE has been 
classified as malignant, based on local invasiveness and cellu‑
lar pleomorphism. However, it seems to have no tendency to 
metastasize.1,2

management
Epithelioma of the IPE generally has an indolent clinical 

course.1,2 If the diagnosis is suspected clinically and the lesion is 
asymptomatic, we generally recommend only observation. Those 
that show growth may eventually require surgical removal, usu‑
ally by iridectomy or iridocyclectomy. In our series of 20 cases, 
the tumor was managed by iridocyclectomy in 2 and observa‑
tion in 18, and all of the latter were stable with follow‑up from 6 
months to 9 years.1,2

EpithElioma (adEnoma) of thE 
Ciliary Body pigmEnt EpithElium

Benign and malignant epithelioma (adenoma) can also origi‑
nate from the pigmented epithelium (CPE) of the ciliary body.1,10 
It generally has somewhat different clinical and histopathologic 

features than epithelioma of the iris pigment epithelium and reti‑
nal pigment epithelium.

Clinical features  
In a series of 8 patients, there was no patient referred with 

the correct diagnosis of epithelioma or adenoma of the CPE, and 
melanoma was strongly suspected based on clinical examination.7  
In our series, the lesion was unilateral with no predilection for sex 
or race. The mean age at diagnosis was 51 years (range, 8 to 73 
years).7

Clinically, epithelioma of the CPE is usually dark brown 
to black in color and is typically dome shaped with abruptly el‑
evated margins (Fig. 1), but sometimes it assumes a mushroom 
configuration similar to melanoma. This tumor often has a mossy, 
corrugated surface. Even though it is usually benign cytologi‑
cally, it can rarely grow slowly and produce subluxation of the 
lens, invasion of the anterior chamber, secondary glaucoma, vit‑
reous hemorrhage, and retinal detachment, similar to ciliary body 
melanoma.

diagnostic approaches
Ultrasonography reveals high internal reflectivity with A‑

scan and acoustic solidity with B‑scan. Ultrasound biomicros‑
copy can help delineate the cystic solid mass from simulating 
cystic lesions.1 Transillumination shows blockage of light by 
the tumor. Diagnostic fine needle aspiration biopsy can disclose 
pigment epithelial cells compatible with a tumor of the pigment 
epithelium.1,9

figurE 1. Epithelioma (adenoma) of various intraocular structures. A, Epithelioma of the iris pigment epithelium. B, Epithelioma of the ciliary body 
pigment epithelium. Inset shows gross pathology after resection. C, Epithelioma of the RPE with dilated feeder vessels and surrounding exudative 
retinopathy. D, Close up appearance of RPE epithelioma.
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pathology
Grossly, epithelioma of the CPE is dark brown to black and 

is dome shaped, with abruptly elevated margins. Microscopically, 
the pedunculated mass arises from a small base. The tumor gen‑
erally rests on the inner surface of the ciliary body and does not 
involve its stroma.

A characteristic microscopic feature is the presence of nu‑
merous round or oval clear vacuoles encompassed by cells whose 
cytoplasm often shows spherical melanosomes. The vacuoles 
contain a hyaluronidase‑resistant acid mucopolysaccharide. This 
microcystic pattern of epithelioma of the CPE differs from those 
of the RPE, which reveals more epithelial cords and lacks the 
microcystic features.1

In some areas, the cells are less pigmented and have features 
of large epithelial cells with uniform central nuclei and slightly 
prominent nucleoli. There may be mild nuclear atypia, but mitotic 
figures are rare. Based on cytologic features and degree of local 
invasiveness, the tumor is classified as either a benign epithelio‑
ma or malignant epithelioma of the CPE.1

management
The treatment of epithelioma of the CPE varies with tumor 

size and extent.1,6 Because the tumor has usually been suspected 
clinically to be a ciliary body melanoma, it has often been man‑
aged as a melanoma. It is possible that some epitheliomas of the 
CPE have been treated with plaque radiotherapy with the pre‑
sumed diagnosis of melanoma. However, the sensitivity of this 
tumor to radiotherapy is not clearly established. A small asymp‑
tomatic lesion in which the diagnosis of epithelioma is strongly 
suspected can be managed by periodic observation. If the tumor 
is larger and the eye has useful vision, it is best treated by surgical 
resection.1,6,13 Larger tumors with secondary glaucoma and other 
complications may rarely require enucleation. The prognosis for 
vision depends on the size and extent of the tumor, and the prog‑
nosis for life is excellent.

EpithElioma (adEnoma) of thE 
rEtinal pigmEnt EpithElium

general Considerations
An acquired neoplasm that arises from the RPE has features 

that are generally different from choroidal melanoma and from 
neoplasms of the iris pigment epithelium or ciliary body pigment 
epithelium.1,8 It can be benign or malignant, but even the more 
malignant variants rarely, if ever, exhibit regional or distant me‑
tastasis. Because their clinical features and management are simi‑
lar, benign and malignant types are discussed collectively here 
under the term epithelioma of the RPE.

Clinical features
Epithelioma of the RPE is generally diagnosed in adulthood, 

with a mean age of 53 years (range, 28–79 years).1,8,10 Unlike 
uveal melanoma, this tumor appears to have no predilection for 
race. Although adenoma of the RPE usually occurs in an other‑
wise normal eye, it is also seen in eyes that had prior insults like 
inflammation or trauma. In such instances, the epithelioma may 
arise from a prior reactive hyperplasia of the RPE.

Clinically, epithelioma of the RPE is usually solitary and 
unilateral and begins as a small, deep retinal tumor that is dark 

brown to black in color. It usually grows very slowly and invades 
the overlying sensory retina, at which time it often acquires a reti‑
nal feeding artery and draining vein, similar to those seen with the 
retinal hemangioblastoma (Fig. 1). Yellow intraretinal exudation 
can slowly accumulate and eventually reach the subretinal space, 
producing intraretinal and subretinal yellow exudation, a finding 
that would be extremely rare with choroidal melanoma. In rare 
instances in which the tumor remains untreated, it may fill the 
globe and extend through the sclera to involve the orbital soft tis‑
sues.1 In some instances, epithelioma of the RPE has arisen from 
solitary congenital hypertrophy of the RPE.16

diagnostic approaches
In our experience, most patients were referred with the diag‑

nosis of suspected choroidal melanoma.1 Transillumination gen‑
erally reveals partial to complete blockage of light by the tumor. 
Fluorescein angiography can document the retinal feeder vessels 
and show early hypofluorescence and late minimal hyperfluores‑
cence of the tumor, without visibility of choroidal vessels. Ul‑
trasonography typically demonstrates the tumor to be abruptly 
elevated and to have medium to high internal reflectivity and 
acoustic solidity. Fine needle aspiration biopsy reveals cells com‑
patible with a pigment epithelial tumor.9

pathology
Microscopically, epithelioma of the RPE is composed of a 

neoplastic proliferation of RPE cells forming cords or tubules. 
Most cases show well‑differentiated cells, but others may be 
poorly differentiated. There is frequently tumor invasion of the 
overlying sensory retina and underlying choroid. Tumors in the 
anterior portion of the RPE often show microcysts, similar to 
epithelioma of the CPE, and those in the posterior portion of the 
RPE have a glandular or tubular configuration. We have recently 
observed that immunohistochemistry may co‑express both me‑
lanocytic and epithelial markers, which can cause difficulty in 
diagnosis.48

management
Treatment of epithelioma of the RPE must necessarily vary 

from case to case. We believe that a small, asymptomatic lesion 
can be safely observed. If the tumor is located anterior to the equa‑
tor and shows growth, we have used local resection by partial 
lamellar sclerouvectomy or plaque radiotherapy. If it is located 
posterior to the equator and begins to produce exudative retinal 
detachment, then laser treatment, thermotherapy, or cryotherapy 
can be attempted. Plaque radiotherapy can be used for medium‑
sized or larger tumors in eyes with good vision. If vitreoretinal 
traction is contributing to visual loss, then vitrectomy with intra‑
ocular gas to reattach the retina can be employed in conjunction 
with the aforementioned modalities.

solitary CongEnital hypErtrophy of thE 
rEtinal pigmEnt EpithElium

general Considerations  
Solitary congenital hypertrophy of the RPE (CHRPE) is a 

well‑known, common fundus condition that has been the subject 
of considerable attention in the ophthalmic literature.1,12–25 Al‑
though it is believed to be congenital, the median age at diagnosis 
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is 45 years.1 This late diagnosis may be because the condition is 
generally asymptomatic and usually located in midperipheral or 
peripheral fundus and may remain undetected on cursory fundus 
examination. It is usually a solitary lesion that, unlike choroidal 
nevus and melanoma, has no recognized predilection for race.1

The term CHRPE has also been applied to a somewhat dif‑
ferent multifocal fundus condition that has a high association 
with familial adenomatous polyposis (FAP) and colon cancer, a 
subject to be discussed later. That choice of terminology is un‑
fortunate because the typical solitary CHRPE apparently is not 
associated with an increased incidence of FAP or gastrointestinal 
malignancy.1,23

Clinical features
A review of 330 cases of solitary CHRPE provided addition‑

al information regarding this condition.1,16 It appears clinically 
as a well‑demarcated flat to minimally elevated fundus plaque 
that ranges from a black homogeneous lesion, usually with typi‑
cal depigmented lacunae (Fig. 2), to a completely depigmented 
lesion.1,16 As mentioned earlier, most are located in the midpe‑
ripheral or peripheral fundus. Only 2% are found in the macular 
or peripapillary region. The lesion is predominately pigmented 
in 88% and nonpigmented in 12% of cases (Figs. 2, 3). The me‑
dian largest basal diameter is 4.5 mm. Well‑defined depigmented 
foci, called lacunae, are present in 43% of pigmented CHRPE. 
Most solitary CHRPE lesions have a typical depigmented ring 
or “halo” around the margin. The lacunae show enlargement in 
32% of cases after a mean follow‑up of 5 years. The majority 
of solitary CHRPE show gradual increased diameter (Fig. 2), as 
observed in 74% to 83% of cases followed more than 5 years in 
2 reported series.1,16,18

Concerning differential diagnosis, solitary CHRPE can 
appear similar to choroidal melanoma. The peripheral lesions 
generally give the false impression ophthalmoscopically that 
they are elevated. In a series of 330 cases, the referral diagnosis  

figurE 2. CHRPE demonstrating solitary (A) and multifocal (“bear tracks”) (B) variants. CHRPE with documented enlargement (C, D) over 10 years. 

was choroidal nevus in 26%, choroidal melanoma in 15%, and 
unspecified fundus lesions in 48%.16 The correct diagnosis of 
CHRPE was submitted in only 9% of cases. The clinical features 
described here are different from those of nevus or melanoma, and 
the diagnosis can be made readily by an experienced observer.

Recent reports have provided further information about the 
potential of solitary CHRPE to spawn a nodular growth pattern.1,12 
In perhaps 2% of cases, such a nodular growth develops in the area 
of CHRPE. The nodule gradually acquires a retinal feeding artery 
and draining vein and produces yellow intraretinal exudation and 
exudative retinal detachment.1 This pattern is identical to the ad‑
enoma of the RPE described earlier. In 1 case that was managed by 
eye wall resection, the growing amelanotic nodular lesion arising 
from solitary CHRPE proved to be a low‑grade malignant epithe‑
lioma (adenocarcinoma) of the RPE.19 This subject was discussed 
previously under the section on epitheliomas of the RPE.

diagnostic approaches
Fluorescein angiography and indocyanine green angiogra‑

phy generally show blockage of fluorescence throughout most of 
the sequence. Characteristically, there is persistent hypofluores‑
cence of the pigmented areas and transmission of choroidal fluo‑
rescence through the depigmented areas throughout the angiog‑
raphy sequence. Ultrasonography is not diagnostic, but in many 
cases, it shows the lesion to be about 0.5 to 1 mm thick. Visual 
field results range from a mild relative scotoma to an absolute 
field defect, usually depending on the size of the lesion. Optical 
coherence tomography shows overlying retinal thinning, loss of 
photoreceptors, and moderate relative shadowing of the underly‑
ing choroid.19,20 Autofluorescence shows lack of lipofuscin with 
a dark appearance. The lesion cannot generally be detected with 
computed tomography or magnetic resonance imaging.

pathology
Histopathologically, the RPE cells in CHRPE are taller and 
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more densely packed with spherical melanosomes as compared 
with the normal RPE, which has smaller, more elliptically shaped 
melanosomes. There seems to be a combination of cellular hy‑
perplasia and hypertrophy. There is overlying atrophy of the 
photoreceptors.

management
The best management of solitary CHRPE is periodic obser‑

vation. If a small nodular growth should evolve, it can often be 
observed for a period of time because progression is very slow 
and does not usually affect the patient’s vision. If such a nodule 
produces exudation or subretinal fluid, laser photocoagulation or 
cryotherapy can be considered to stop the progression of the leak‑
age. If such a growth should produce surface wrinkling retinopa‑
thy in the macular region, vitrectomy and membrane peeling can 
be done. The prognosis for CHRPE is generally excellent.

multifoCal ChrpE (CongEnital groupEd 
pigmEntation; BEar traCks)

general Considerations
The multifocal variant of CHRPE is also known as congenital 

grouped pigmentation of the retina or “bear tracks.” It is generally 
a nonhereditary, sporadic condition. There are usually no related 
ocular abnormalities, but it has been observed in the opposite eye 
of a patient with persistent hyperplastic primary vitreous retino‑
blastoma, neurofibromatosis, and Coats disease.11 These findings 
are possibly coincidental.

Clinical features
Multifocal CHRPE is characterized by several groups of 

figurE 3. OCT (vertical cut) of (A) congenital hypertrophy of the retinal 
pigment epithelium showing (B) loss of photoreceptors, thin subretinal 
cleft, and increased transmission through the lacunae.

figurE 4. Retinal pigment epithelial hamartomas (pigmented ocular 
fundus lesions) associated with familial adenomatous polyposis 
(Gardner syndrome).

well‑delineated, flat, slate‑gray lesions that usually assume a sec‑
tor distribution in the fundus (Fig. 2). Each group consists of from 
3 to 30 individual pigmented lesions that vary from 0.1 to 3 mm in 
diameter, with the larger lesions located more peripherally. Each 
individual lesion is similar to unifocal congenital hypertrophy of 
the RPE but is usually smaller than the unifocal type and does not 
show the lacunae or haloes of depigmentation. The lesions are 
sometimes clinically nonpigmented, in which case they have been 
called “polar bear tracks.”1 These typical clinical features should 
serve to differentiate this condition from the numerous other con‑
ditions that can be associated with multiple pigmented lesions in 
the fundus. The lesions tend to remain stable.

As mentioned earlier, a close relationship has recently been 
recognized between multiple small pigmented fundus lesions and 
familial adenomatous polyposis and Gardner syndrome, condi‑
tions associated with familial colon cancer. The fundus lesions 
have been called CHRPE, but they are actually different from 
multifocal CHRPE in that they are bilateral, have a more haphaz‑
ard distribution, and often have more irregular or jagged borders 
(Fig. 4). There seems to be no association with the typical forms 
of CHRPE described here and these cancer syndromes.1,23 This 
subject is discussed further in the next section.

diagnostic approaches
Imaging with fluorescein angiography demonstrates hypo‑

fluorescence. Optical coherence tomography shows a flat lesion 
with focal outer retinal atrophy22 (Fig. 3). These lesions are hypo‑
autofluorescent on fundus autofluorescence.22

pathology
The histopathology of multifocal CHRPE is very similar to 

that of solitary CHRPE.10,11 However, light and electron micros‑
copy have suggested that the pigment granules retain their normal 
ellipsoid configuration, and hypertrophy and hyperplasia were 
not significant features.1,10,11 

management
Multifocal CHRPE requires no treatment and can be  
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observed as part of routine ocular examination. The prognosis is 
excellent.

rpE hamartomas assoCiatEd with 
familial adEnomatous polyposis and 

gardnEr syndromE

general Considerations
This condition has a strong association with familial adeno‑

matous polyposis, an autosomal dominant condition in which al‑
most 100% of patients develop colon cancer.1 It is unfortunate 
that the term CHRPE was used to describe this fundus condition 
by those who first made this association1 because neither solitary 
nor multifocal CHRPE is associated with an increased incidence 
of colon cancer. To minimize confusion, we choose to call this 
condition “RPE hamartomas associated with familial adenoma‑
tous polyposis” (RPEH‑FAP). Others call this condition “pig‑
mented ocular fundus lesions,”1,26 which is probably not a good 
term because it is nonspecific. About 70% of patients with FAP 
have these characteristic fundus lesions, which represent the hall‑
mark of a life‑threatening familial colon cancer. 

Some ophthalmologists have used the term Gardner syn‑
drome to describe the association of these fundus lesions with 
colon cancer. However, Gardner syndrome is defined as FAP 
plus extracolonic manifestations, including osteomas, desmoid 
tumors, cutaneous cysts, and several other tumors. Hence, almost 
all patients with Gardner syndrome have FAP, but patients with 
FAP do not necessarily have Gardner syndrome.26 There is also a 
close relationship between RPEH‑FAP and central nervous sys‑
tem gliomas (Turcot syndrome).1

Clinical features
Retinal pigment epithelium hamartoma associated with 

FAP has characteristic ophthalmoscopic features. Unlike solitary 
CHRPE, the lesions are multiple and bilateral and their margins 
are often less well defined. Unlike multifocal CHRPE, they are 
randomly dispersed and do not have a sector distribution, and 

they have irregular depigmented margins, sometimes forming a 
fish‑tail, comma, or comet configuration (Fig. 4). Some have pro‑
posed that the presence of 4 or more such lesions is diagnostic 
of FAP, but some patients have many more, even hundreds of le‑
sions bilaterally. In some cases, the RPE lesions are pinpoint, best 
found with fluorescein angiography. 

pathology and pathogenesis
Histopathologically, RPEH‑FAP has been identified to have 

1 of 3 basic configurations: a monolayer of hypertrophic cells, a 
mound of RPE cells interposed between the RPE basement mem‑
brane of the inner collagenous layer of Bruch membrane, or a 
multilayered mound of hyperplastic cells. It is believed to indi‑
cate a generalized defect in melanogenesis. The gene for FAP has 
been identified on the long arm of chromosome 5.  

management
The management of RPEH‑FAP is periodic observation only. 

However, the almost universal development of colon cancer in af‑
fected patients warrants close scrutiny for and early management 
of that malignancy. Affected patients, particularly those with a 
family history of colon cancer, should have periodic colonoscopy 
and removal of suspicious polyps.

ComBinEd hamartoma 
of thE rEtina and rpE

general Considerations
Combined hamartoma of the retina and retinal pigment epi‑

thelium is a fundus lesion that also has rather characteristic but 
variable clinical features.1,30–37 It is generally believed to be con‑
genital and nonhereditary, and the etiology is uncertain. There are 
systemic associations in some patients with this condition. 

Clinical features
The most characteristic ophthalmoscopic finding is an ill‑de‑

fined gray retinal mass that demonstrates tortuous or straightened 

figurE 5. A, Juxtapapillary combined hamartoma of the retinal pigment epithelium with (B) fluorescein angiography showing retinal traction.  
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retinal blood vessels, probably due to secondary retinal traction 
from excessive glial tissue on the surface of the lesion.  It is char‑
acteristically located on or adjacent to the optic disc (Figs. 5, 6), 
but it can be seen in extrapapillary areas of the fundus. It can vary 
widely in size, ranging from a small lesion 1 mm in diameter to a 
mass lesion greater than 10 mm in diameter. Visual acuity is vari‑
able, depending on the tumor size and location and the amount 
of retinal traction. Most patients that come to clinical attention 
are young children found to have poor vision on school examina‑
tion. Tumors located in the macular area can lead to strabismus 
and amblyopia. Foveal ectopia secondary to traction can also be 
a cause of amblyopia.

In either location, the abnormal tortuous retinal blood ves‑
sels show characteristic straightening as they pass anterior to the 
lesion toward the peripheral fundus. A peripheral lesion can cause 
retinal dragging, creating a “dragged disc” appearance. Combined 
hamartoma can be associated with peripheral retinal ischemia and 
secondary peripheral neovascularization. Combined hamartoma 
is generally a stable lesion, but excessive glial proliferation can 
lead to retinal traction and visual loss. Other complications, such 
as retinal exudation and vitreous hemorrhage, are less common. 
Almost all sporadic cases have been unilateral, although bilateral‑
ity has been recognized and is generally suggestive of an underly‑
ing systemic syndrome such as neurofibromatosis type.1,36–41

Combined hamartoma has also been recognized recently in 
patients with neurofibromatosis type 2.41 It is uncertain whether 
the areas of retinal gliosis seen in patients with neurofibromato‑
sis are the same as a classic combined hamartoma. Isolated case 
reports have described an association with Gorlin syndrome and 
branchio‑oculo‑facial syndrome. The main tumors to be included 
in the differential diagnosis are retinoblastoma in children and 
choroidal melanoma in adults. The gliosis and traction that are 

figurE 6. A, Macular combined hamartoma of the retinal pigment 
epithelium with (B) OCT (horizontal cut) showing retinal folding.

so typical with combined hamartoma are not generally seen with 
these other neoplasms. The most important condition in the dif‑
ferential diagnosis is primary or secondary retinal gliosis. In our 
experience, there are occasionally atypical cases in which the 
differentiation between severe vitreous traction maculopathy 
(surface wrinkling retinopathy) and combined hamartoma can be 
difficult. 

diagnostic approaches
Fluorescein angiography shows markedly abnormal retinal 

blood vessels in the mass and gradual late staining of the lesion. 
Indocyanine green angiography is nonspecific and shows mild 
patchy hyperfluorescence in the late phase. Optical coherence 
tomography shows an irregular lesion with vitreoretinal traction 
into a “sawtooth” or “folded” pattern that replaces full‑thickness 
retinal tissue.1,34

pathology
Histopathologically, combined hamartoma is located mostly 

in the sensory retina or optic disc tissue and is composed of an 
admixture of pigment epithelial cells, proliferating blood vessels, 
and glial tissue. 

management
There is no highly effective method for treating combined 

hamartoma. Amblyopic therapy may be helpful in some young 
children. Vitrectomy and membrane peeling can be helpful in cas‑
es with vitreous hemorrhage and preretinal gliosis1,35–37 but is gen‑
erally not useful if the lesion involves full thickness of the retina. 
Optical coherence tomography can help determine the depth of 
the lesion, which may be useful in deciding whether vitrectomy 
and membrane peeling might be helpful.9 Laser photocoagula‑
tion can be employed for the rare neovascular membrane that can 
develop. 

CongEnital simplE hamartoma of thE rpE

general Considerations
Congenital simple hamartoma of the RPE is a term that we 

have chosen for a rather typical pigmented fundus lesion.1,42,43 We 
believe that the lesion is congenital as a small mass composed 
of proliferating RPE cells and hence should be classified as a 
hamartoma. It is presumably composed exclusively of RPE cells 
and hence would be a simple rather than a complex or combined 
hamartoma.

Clinical features
Congenital simple hamartoma of the RPE appears clinically 

as a distinct solitary nodule that protrudes through the sensory 
retina, sometimes into the vitreous cavity (Fig. 7).1,17 Most re‑
ported cases have been less than 1 mm in diameter and 1 to 2.5 
mm in thickness and have been located in the central macular 
region, usually in the fovea, adjacent to the foveola. It is pos‑
sible that similar lesions could exist in the peripheral fundus but 
are not recognized or appreciated clinically. Based on a clinical 
series of 5 cases, associated features include minimally dilated 
retinal feeding artery and draining retinal vein (100%), adjacent 
mild retinal traction (80%), yellow retinal exudation (20%), and 
vitreous pigmented cells (20%). Fluorescein angiography shows 
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early and persistent hypofluorescence of the lesion. 

diagnostic approaches
Congenital simple hamartoma has typical ophthalmoscopic 

and biomicroscopic features.1,42,43 The lesion is generally hypoflu‑
orescent with fluorescent angiography throughout the angiogram. 
It is generally too small to resolve with ultrasonography. Optical 
coherence tomography demonstrates an abruptly elevated solid 
mass within the retina and extending as a dome into the vitreous 
cavity with complete optical shadowing. 

pathology
The pathology of congenital simple hamartoma of the RPE 

is not known. We speculate that it is a benign nodule composed of 
proliferating RPE cells, but histopathology has not been clearly 
established.

management
The management of congenital simple hamartoma of the 

RPE is only periodic observation. Most lesions have remained 
relatively stable after being first recognized.

torpEdo maCulopathy

general Considerations
Torpedo maculopathy is a presumed congenital condition 

affecting the eye at the level of the retinal pigment epithelium 
with focal, well‑circumscribed atrophy or hyperplasia in a torpe‑
do configuration.1,44–47 This lesion tends to occur in the temporal 
macular region, just temporal to the foveola.

figurE 7. A, Congenital simple hamartoma of the retinal pigment 
epithelium near the foveola demonstrating an elevated retinal mass 
with abrupt shadowing on (B) OCT (vertical cut).

figurE 8. Torpedo maculopathy in the temporal macular region.

Clinical features
This unusual congenital condition is characterized by a tor‑

pedo‑shaped focal loss of RPE in the temporal macular region, 
pointing toward the foveola (Fig. 8). Speculation on the origin of 
this feature states that it might be a focal defect in ocular develop‑
ment at the time of the fetal bulge.

diagnostic approaches
By ultrasonography, the lesion is flat. By OCT, there is often 

a cleft of subretinal empty space with photoreceptor retraction. 
Autofluorescence fundus imaging is dark, implying loss of retinal 
pigment epithelial cells.

pathology
The pathology of this condition has not been investigated.  

management
There are no associated syndromes with this condition and 

the management is observation.
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