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Purpose: To report 2 cases of presumed retinal hamartoma (RH) in pediatric patients with genetically-confirmed
familial adenomatous polyposis (FAP), both evaluated by optical coherence tomography (OCT) and one evalu-
ated with optical coherence tomography angiography (OCTA).

Observations: A six-year-old girl presented with occasional blurry vision in the left eye. OCT showed a foveal
hyperreflective lesion with disruption of photoreceptors and retinal pigment epithelium (RPE). A nine-year-old
female with a past medical history of FAP presented with progressively decreasing vision and floaters in the right
eye for the past 6 months. OCT showed a well-demarcated hyperreflective ovoid lesion in the fovea. OCTA
revealed no flow signal within the lesion, as well as a second smaller hyperreflective lesion temporal to the fovea.
Both patients were diagnosed with presumed retinal hamartoma in the setting of FAP.

Conclusions and Importance: Presumed RH can occur in genetically-confirmed, pediatric FAP. On OCTA imaging,
these lesions show no intrinsic vascularity. Evaluation with OCT and knowledge of foveal changes in these pa-

tients can help identify underlying systemic disease.

1. Introduction

Familial adenomatous polyposis (FAP) is an autosomal dominant
condition' in which up to hundreds of adenomatous polyps are present
in the colon and rectum.? These polyps have malignant potential, and if
left untreated, may lead to colorectal carcinoma as early as the fourth
decade of life." Therefore, patients are prophylactically treated with
total colectomy.” Variants responsible for this condition occur within
the APC gene, which is localized to the long arm of chromosome 5
(5921-q22).°

Extracolonic manifestations of FAP suggest a diagnosis of Gardner’s
syndrome.®® These may include benign or malignant pancreatic, thy-
roid, and cerebral soft tissue tumors, desmoid tumors, and malignant
tumors in the duodenum, liver, adrenal glands, and around the ampulla
of Vader.®” Approximately 70 % of patients with Gardner’s syndrome
have pigmented ocular fundus lesions (POFLs), which appear as atypical
congenital hypertrophy of retinal pigment epithelium (CHRPE), but
their presence has high specificity.® '° POFLs are usually oval-shaped
and have tail-like extensions that can be depigmented and contain
lacunae.'’ In general, detection of four or more POFLs is a strong
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indicator of FAP.'” However, POFLs have also been associated with
Turcot Syndrome, a rare hereditary disorder characterized by adeno-
matous colorectal polyps, colonic adenocarcinoma, and central nervous
system tumors.'?

A retinal astrocytic hamartoma (RAH) is a benign, glial cell growth
that is usually flat, round, and transparent, and can grow into nodular
structures with calcification and hard exudates.' >

We describe two cases of presumed retinal hamartoma (RH), one
with and one without accompanying POFLs, in two pediatric patients
with genetically confirmed FAP, both evaluated with optical coherence
tomography (OCT) and one evaluated with optical coherence tomog-
raphy angiography (OCTA).

2. Case 1

A 6-year-old female with no past ocular history presented to a retina
specialist via referral from a local ophthalmologist due to occasional
blurry vision and a macular lesion in the left eye. The patient was born
full-term. Visual acuity (VA) was 20/20 in the right eye and 20/25 with
eccentric fixation and trace exophoria in the left eye.
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An exam under anesthesia was performed. Intraocular pressures
were 13 mmHg in the right eye and 16 mmHg in the left eye. Axial
length was 24.17 mm in the right eye and 23.8 mm in the left eye, which
is normal given the patient’s age.'® Anterior segment exam revealed an
enlarged right corneal nerve in the right eye. Fundus examination
revealed two, small, flat, lesions along the arcades, one located superi-
orly and one located inferior to the disc, consistent with POFLs in the
right eye (Fig. 1A). An intraretinal lesion, approximately a quarter disc
in size, and an epiretinal membrane were noted in the left eye (Fig. 1B).
Due to the presence of the multifocal, bright, pinpoint hyperreflective
areas, the intraretinal lesion in the left eye was classified as a presumed
retinal hamartoma. B-scan revealed no retinal detachments or calcifi-
cations. Fluorescein angiography (FA) showed small hyperfluorescent
lesions and leakage in the macula in the left eye (Fig. 1C). OCT showed
that the presumed RH in the left eye also had disruption of photore-
ceptors and retinal pigment epithelium (RPE), but foveal contour was
intact, and no cystoid macular edema was present (Fig. 1D).

Upon further questioning, the family revealed that they had a strong
family history of colon cancer occurring at a young age. This propelled
the establishment of a working diagnosis of FAP, which was confirmed
by genetic testing from an outside facility that revealed a deleterious
mutation in exon 15 of the APC gene on chromosome 5q15.

Eight years after initial presentation, the patient reported that she
had over 200 colonic polyps recently identified by her colorectal sur-
geon. At the last follow-up appointment, final VA was 20/15 in the right
eye and 20/30 in the left eye.

3. Case 2

A nine-year-old female presented with progressively decreased
vision in the right eye and headaches for 6 months. The patient had a
family and past medical history of FAP, confirmed by genetic testing
using the OncoGeneDx Panel, which revealed a likely pathogenic variant
in the APC gene (c.645+1G > A) (GeneDx, Connecticut, USA; CLIA
certified). The patient had been born full-term without complications
and had no history of infectious or inflammatory conditions prior to
presentation. VA was 20/150 in the right eye and 20/20 in the left eye.

An exam under anesthesia was performed. Intraocular pressures
were 18 mmHg in the right eye and 19 mmHg in the left eye. Axial
length was 23.5 mm in the right eye and 24.1 mm in the left eye, which is
normal for the patient’s age.'® Anterior segment exam was unremark-
able in both eyes with corneal diameters measuring 12 mm. Fundus
exam in the right eye revealed superior peripapillary atrophy around the
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disc, a small hypopigmented lesion in the fovea, peripheral scattered
hypopigmented changes in the posterior pole, and no vessel sheathing
(Fig. 2A and B). B-scan revealed normal posterior contour in both eyes.
FA showed staining at the disc, macula, and periphery around the
hypopigmented lesions with no vascular or disc leakage in the right eye
(Fig. 2C and D). OCT in the right eye showed a well demarcated
hyperreflective ovoid lesion in the fovea with small areas of intrinsic
high reflectivity and posterior shadowing, findings consistent with a
presumed RH (Fig. 2E). OCTA in the right eye showed a discrete
hyperreflective lesion in the nasal region of the fovea and no flow signal,
as well as a second smaller hyperreflective lesion in the temporal region
of the fovea that is better appreciated in the structural en face image
(Fig. 2F) and OCTA deep capillary plexus (DCP) image (Fig. 2G). The left
eye was unremarkable on clinical examination and multimodal imaging
(Fig. 2H and D).

Due to concern for inherited retinal disease, further investigation
with the Invitae Inherited Retinal Disorders Panel (Invitae Corporation,
San Francisco, USA; CLIA certified) was conducted. Results were
unremarkable.

Similarly to the previous case, based on the hyperreflective appear-
ance clinically and the multifocal, particularly bright, pinpoint hyper-
reflective portions of the lesion, the patient was diagnosed with a
presumed RH in the setting of FAP. Observation was recommended.

4. Discussion

Three morphological subtypes of RAH have been described.'”>'®
Type 1 lesions are the most common and are relatively flat, smooth,
semitransparent, and grey-white colored without calcification.'”*'® Type
2 lesions are raised, multinodular (“mulberry-like”), opaque, and
calcified.'”'® Type 3 lesions are transitional with features of both Type 1
and Type 2 lesions.'”>'® Lesions usually remain stable and do not evolve
from one subtype to another.'” RAHs are most frequently associated
with tuberous sclerosis complex, but can be associated with other con-
ditions such as neurofibromatosis, Usher syndrome, Stargardt disease,
and gyrate atrophy or present idiopathically.'” 2!

Regarding pathophysiology, APC encodes the APC protein, which
serves as a tumor suppressor gene product that promotes apoptosis of
colonic epithelial cells.?? Therefore, it is plausible that because muta-
tions in APC result in the formation of colonic polyps, they could also
result in overgrowth of cells in other tissues, such as the retina, leading
to the formation of retinal hamartoma-like lesions such as those

observed in our cases.

Fig. 1. (A) Fundus photography shows two, small, flat, pigmented ocular fundus lesions (POFLs) along the arcades, one located superiorly and one located inferior to
the disc, in the right eye. (B) Fundus photography shows a presumed retinal hamartoma (RH), approximately a quarter disc in size, in the left eye. (C) Fluorescein
angiography (FA) shows small hyperfluorescent lesions and leakage in the macula in the left eye. (D) OCT shows normal foveal contour and disruption of photo-

receptors and retinal pigment epithelium (RPE) in the presumed RH in the left eye.
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Fig. 2. (A, B) Fundus photography shows superior peripapillary atrophy around the disc, a small hypopigmented lesion in the fovea, peripheral scattered hypo-
pigmented changes in the posterior pole, and no vessel sheathing in the right eye. (C, D) Fluorescein angiography (FA) shows staining at the disc, macula, and
periphery around the lesions with no clear vascular or disc leakage in the right eye. (E) Optical coherence tomography (OCT) shows a well demarcated ovoid lesion in
the fovea in the right eye. (F, G) Optical coherence tomography angiography (OCTA) of the deep capillary plexus (DCP) shows a discrete hyperreflective lesion in the
nasal region of the fovea without flow signal, as well as a second smaller hyperreflective lesion in the temporal region of the fovea in the right eye. (H, I) Fundus

photography and FA is unremarkable in the left eye.

OCT imaging of RAH show that these tumors are localized to the
retinal nerve fiber layer (RNFL) and sometimes possess cavitations.”®
OCT imaging of our patients’ lesions showed a possible origin within the
RNFL, more so in Case 1 rather than in Case 2, as well as multiple small
hyper reflective foci within it consistent with calcifications but not
cavitations. Also, because our lesions seem to arise from the fovea, it is
difficult to determine if they are continuous with the RNFL. The chal-
lenging diagnosis of these lesions perhaps highlights the importance of
obtaining OCT imaging in patients with FAP to investigate for the
presence of presumed, small RHs.

On OCTA evaluation, RAHs have a dense intralesional vascular
network in both the superficial and deep plexi’* with flow voids corre-
lating to areas of cavitations.?>>° Specifically, the pattern of flow within
lesions with cavitations has been described as “honeycomb-like.”?”
OCTA evaluation of a Type 2 RAH in the setting of gyrate atrophy
revealed obvious blood vessels and hyporeflective spaces within the
lesion.”® Yung et al. reported that Type I RAHs show a central feeder
vessel and an intrinsic abnormal vascular plexus.’’ The lesion in the
second case, which seems to be most consistent with a compact Type 2
lesion with elevation and intrinsic hyperreflectivities that are likely
areas of calcification, did not demonstrate these described findings.
Instead, the patient’s lesion was a discrete hyperreflective lesion that
lacked flow signal most likely due to the areas of calcification. Further
studies are warranted to characterize the spectrum of presumed RH le-
sions in FAP.

The most well-described ocular manifestation of FAP is the POFL, an
atypical congenital hamartoma of the RPE which usually appears as a
small (<1mm), bilateral, ovoid, benign, flat, and variegated lesion.®3°
They often possess a tail of depigmentation toward the optic nerve and
are usually located at the equator and midperiphery.®*° Multimodal
imaging has been used to evaluate POFLs.>! FA shows blocked choroidal
fluorescence with window defects in depigmented areas and telangiec-
tatic dilations that appear hyperfluorescent.’>' Fundus autofluorescence
(FAF) shows hypo-autofluorescence in the area of the lesion, and OCT

shows outer retinal attenuation with a thickened RPE.>! This is in
contrast to this patient’s lesion, which appears to be a retinal hamartoma
with posterior shadowing secondary to presumed calcification similar to
the report by Venincasa et al.>°

Other pigmented retinal lesions differ from RAH in that they all
usually show some degree of flow or change in vascular density when
evaluated with OCTA. For example, OCTA shows reduced vascular
density in the superficial capillary plexus (SCP) and increased density in
the DCP in POFLs.>! Torpedo lesions show attenuation of signal in the
deep vascular layers along the lesion with loss of deep vessels in the
subretinal gap, diffuse attenuation of the choriocapillaris, and decreased
flow in the area of the subretinal cleft correlated with hyperreflectivity
in the tail on OCTA.>%% These features were not found in the presumed
RH lesion described in our case. Therefore, the OCTA findings found in
our case suggest that our lesion is atypical compared to other RAHs, and
OCTA is not the best modality to differentiate these lesions. Instead,
clinical appearance and OCT evaluation should be sufficient.

5. Conclusions

Presumed RH lesions can occur in genetically-confirmed, pediatric
FAP. Evaluation with OCTA may not show involvement of the retinal
vasculature or intrinsic vascularity. Careful evaluation with OCT along
with knowledge of changes such as these in the fovea can help identify
correct underlying systemic disease.
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