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Abstract

Aims: The aim of this study was to correlate the ophthalmoscopic and histopathological find-
ings of orange pigment overlying a choroidal metastasis. Methods: This is a single case report
with clinical follow-up and histopathological examination. Results: Histopathology revealed
a choroidal metastasis with subretinal CD68-positive macrophages showing autofluorescent
deposits in fluorescence microscopy. Conclusion: The development of orange pigment is not
pathognomonic for choroidal melanoma but may be seen in other lesions such as carcinoma
metastasis. © 2015 S. Karger AG, Basel

Case Report

A 73-year-old patient presented with a several-week history of visual impairment in her right eye. The
best-corrected visual acuity was 20/32. A left and right mastectomy was carried out 11 and 10 years earlier,
respectively, due to invasive ductal carcinoma, which was followed by 5 years of adjuvant treatment with
tamoxifen. Three months before presentation, she was diagnosed with pulmonary and osseous metastasis,
and systemic therapy with trastuzumab, docetaxel and pamidronate was started.

Ophthalmoscopy revealed a para-macular, amelanotic choroidal tumour associated with sub-retinal
fluid (fig. 1). Ultrasound revealed a lesion with a thickness of 4.5 mm, a basal dimension of 12 x 10 mm and
a medium internal reflectivity in A-scan mode. Fluorescein angiography and fundus autofluorescence were
not performed. Choroidal metastasis was diagnosed, and systemic treatment was continued. Six months
later, tumour thickness had decreased to 2.0 mm, with resorbed sub-retinal fluid and stable visual acuity.
Systemic therapy was adjusted to trastuzumab, anastrozole and pamidronate. Ophthalmic follow-up was
provided by the local ophthalmologist.
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Fig. 1. Funduscopy at first pre-
sentation shows a para-central
amelanotic choroidal tumour.

Fig. 2. Nineteen months after the
first presentation there is a devel-
opment of sub-retinal orange pig-
ment.

Two years later, the patient presented with a visual deterioration to 20/20. Clinically, the tumour
showed distinct growth (tumour thickness 4.9 mm by ultrasonography), recurrent exudative retinal
detachment and abundant orange pigment on the surface (fig. 2). Re-staging was recommended, but the
patient did not undergo further evaluation and returned after 6 months with an advanced visual deterio-
ration to counting fingers. Vitreous haemorrhage was noted, and Bruch’s membrane rupture was suspected
by funduscopy. Tumour thickness was 7.4 mm, and the tumour base measured 15 x 20 mm, with medium
internal reflectivity in A-scan mode. Given the development of orange pigment and suspected Bruch’s
membrane rupture, choroidal melanoma was considered in the differential diagnosis. Enucleation was
performed, and histopathology revealed a choroidal metastasis from breast carcinoma with ductal and
papillary differentiation and angioinvasion (fig. 3). The tumour cells showed a strong immunoreactivity for
the pan-cytokeratin marker MNF116, and 5-10% of them were MiB-1 positive. The tumour cells were S100
and Melan-A negative. Her2 was classified as score 2. The tumour cells showed a strong expression for
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Fig. 3. Histopathological section
of the enucleated globe showing a
dome-shaped choroidal tumour
with abundant haemorrhage (as-
terisk), a fibrotic pseudocapsule
and surrounding retinal detach-
ment. The neoplastic cells exhibit
a ductal and papillary growth.
Cystoid degeneration is present
in the retina adherent to the mass.
HE. 5.

Fig. 4. An accumulation of macro-
phages is present beneath the ret-
ina (arrow). These cells are
packed with lipofuscin and pig-
ment. Tumour cell sheets are
present in the underlying choroid
as well as in the sub-retinal space
(asterisk), indicating an invasion
of the Bruch’s membrane else-
where. Photoreceptor degenera-
tion and RPE layer disruption are
also present. HE. x100.

estrogen receptor, but not for progesterone receptor (data not shown). An accumulation of tumour cells and
CD68-positive cells could be found sub-retinally (fig. 4, 5). Fluorescence microscopy showed hyperfluo-
rescent deposits within the retinal pigment epithelium (RPE) and the macrophages overlying the tumour

(fig. 6).

Discussion

Metastasis to the choroid is the most common intraocular malignancy. Leading primary
sites are breast and bronchial carcinomas [1]. Symptomatic intraocular metastasis might
occur as the first sign of dissemination; however, more commonly, patients already have a

KARGER

Ocul Oncol Pathol 2015;1:93-97

DOI: 10.1159/000369823 © 2015 S. Karger AG, Basel
www.karger.com/oop

Riechardt et al.: The Development of Orange Pigment Overlying Choroidal Metastasis

Color version available online

Color version available online

95



Ocular Oncology Ocul Oncol Pathol 2015;1:93-97

andPathology DO 10.1159/000369823 © 2015 S. Karger AG, Basel
www.karger.com/oop

Riechardt et al.: The Development of Orange Pigment Overlying Choroidal Metastasis

Fig. 5. CD68-positive cells in the
sub-retinal space overlying the
tumour. x100.

Fig. 6. Fluorescence microscopy
(excitation: 549 nm; emission:
562 nm). Autofluorescent depos-
its within the RPE and the macro-
phages overlying the tumour. Un-
stained formalin-fixed paraffin-
embedded section. x100.

history of involvement of other sites [2-4]. Ocular metastasis is predominantly located in the
choroid and less often in the ciliary body and iris, and it is very rare in the retina [3, 5].
Bilateral or multifocal manifestations are present in up to 38% [5].

In ultrasonography, choroidal metastases appear variable but tend to show a higher
internal reflectivity than melanomas [6, 7]. Bruch’s membrane rupture canlead toamushroom
shape on ophthalmoscopy and ultrasonography and is highly suggestive, but not pathogno-
monic, for a choroidal melanoma. Shields et al. [8] and Read et al. [9] both reported on a
mushroom-shaped choroidal metastasis. In our case, Bruch’s membrane rupture was indi-
cated by the finding of sub-retinal tumour cells.

Orange pigment is an ophthalmoscopic phenomenon representing a sub-retinal accumu-
lation of lipofuscin-laden macrophages on a histopathological level [10]. Lipofuscin is an auto-
fluorescent membrane-bound intracellular material consisting of different fluorophores [11].
Besides the eye, lipofuscin also appears in other organs, such as the brain [12]. In the eye, lipo-
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fuscin is aregular component of the RPE. It is supposed to derive in part from incomplete prote-
olysis of photoreceptor outer segments [13]. Choroidal tumours are commonly associated with
a tumour-associated retinal pigment epitheliopathy [14]. Alteration of the RPE due to sub-
retinal fluid or tumour necrosis can result in the accumulation of lipofuscin in macrophages.

Orange pigment is very characteristic for malignant melanoma of the posterior fundus,
but it has also been described overlying choroidal nevi and, rarely, choroidal haemangioma
and choroidal metastasis [15]. Choroidal melanoma tends to have a more delayed clinical
progression than choroidal metastasis, probably facilitating the formation of orange pigment.
In our case of choroidal metastasis, which was incompletely controlled by systemic chemo-
therapy, orange pigment was noted a significant time of 2.5 years after the initial presen-
tation, when no orange pigment had been noted on clinical examination.

We were able to demonstrate abundant CD68-positive cells in the sub-retinal space
corresponding to the clinically evident orange pigment. These cells contained autofluorescent
material and resembled macrophages. However, proliferated RPE might contribute to this
finding, since it has been shown that RPE can undergo transdifferentiation to a CD68-positive
immunophenotype [16]. Ishida et al. [17] described the finding of confluent hyperautofluo-
rescent areas overlying a completely regressed choroidal metastasis from breast cancer after
chemotherapy and irradiation without histopathological demonstration.

In conclusion, this case emphasizes that the development of orange pigment is not pathog-
nomonic for choroidal melanoma but may be seen in other lesions such as carcinoma metastasis.
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