1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

fg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Can J Ophthalmol. 2013 August ; 48(4): e67—e71. d0i:10.1016/j.jcj0.2013.01.014.

Scleral Penetration of an Unusually Aggressive Case of a Retinal
Hemangioblastoma

Murilo Rodrigues, M.D.2, Nicholas T. lliff, M.D.1, Charles G. Eberhart, M.D. Ph.D.1, Silvia
Montaner, Ph.D.2:3, and Akrit Sodhi, M.D., Ph.DL"

lwilmer Eye Institute, Johns Hopkins School of Medicine, Johns Hopkins University, Baltimore,
MD 21287, USA

2Department of Oncology and Diagnostic Sciences, University of Maryland, Baltimore, MD 21201,
USA

3Greenebaum Cancer Center, University of Maryland, Baltimore, MD 21201, USA MD 21201,
USA

Keywords

Hypoxia Inducible Factor-1a (HIF-1a); intraocular tumor; retinal hemangioblastoma; vascular
tumor; Von Hippel Lindau (VHL) tumor suppressor protein (pVHL); VHL syndrome

Introduction

Von Hippel-Lindau (VHL) disease is an autosomal dominantly inherited multisystem
disorder characterized by the development of a variety of benign and malignant tumors.
Ninety per cent of patients with VHL syndrome will manifest symptoms by age 65, but most
already have clinically significant issues in their teens or twenties. Retinal vascularized
lesions (hemangioblastomas) remain the most common manifestation of VHL disease,
occurring in the majority of VHL patients, often as the first sign of the diseasel. Patients
affected by retinal hemangioblastomas present with loss of vision and may develop a painful
secondary glaucoma with advanced lesions2. Since the risk of blindness is high in eyes with
symptomatic retinal hemangioblastomas, diagnosis and treatment before symptoms develop
is beneficial. Despite the considerable morbidity associated with these tumors, retinal and
CNS hemangioblastomas are classified as benign tumors due to their generally limited local
invasion and lack of metastatic spread3. Here we report an unusual case of a 56 year-old
woman with known VHL disease and a history of bilateral retinal hemangioblastomas. This
normally benign vascular tumor filled the vitreous cavity in one eye, and penetrated the
scleral with extraocular extension, ultimately requiring enucleation.
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Case Description

A 56 year-old Caucasian woman with a known history of VHL disease and bilateral retinal
hemangioblastomas unresponsive to laser photocoagulation or cryotherapy was referred to
an oculoplastics specialist for a vascular lesion evident on the upper surface of the left eye
over the previous several months. On clinical examination, the vision without correction was
no light perception in each eye. She had phthisis of both eyes. Examination of the left eye
revealed a large, poorly circumscribed vascularized epibulbar mass extending from the
limbus posteriorly (Figure 1A and B).

High resolution (20 MHz using a fluid standoff) echography revealed a large, irregularly
shaped, irregularly structured lesion involving the external surface of the eye (Figure 2A).
Multiple large vessels were noted within the mass. The anterior sclera could be followed
adjacent to the lesion but not beneath the lesion (Figure 2B), supporting a diagnosis of
extraocular extension of an intraocular lesion. Contact B-scan (10MHz) of the vitreous
revealed a small globe filled with dense opacities and membranes (Figure 2C). There was
marked calcification of the globe wall with an area of discontinuity noted superiorly.

The echographic findings were most suggestive of extrascleral extension of an intraocular
hemangioblastoma secondary to Von Hipple-Lindau disease. Enucleation of the left eye was
recommended to provide the patient with a better chance of long-term comfort and for
definitive diagnosis for the lesion. Microscopic examination disclosed an eye with an
intraocular vascularized lesion covered by conjunctival epithelium that extended through a 2
mm defect in the superior limbus (Figure 3A and B). The majority of retina, choroid and
vitreous were replaced by the lesion, which was comprised of bland vacuolated stromal cells
and numerous interspersed thin-walled blood vessels (Figure 3 C — F). No mitotic figures
were identified within the hemangioblastoma. A few larger arteries and veins were also
present around the tumor. Bony retinal pigment epithelial metaplasia was present posteriorly
at the periphery of the lesion (Figure 3 C, D asterisks).

Immunohistochemical analysis confirmed the presence of numerous CD34 positive
capillaries surrounding lipidized stromal (tumor) cells with a very low Ki67 proliferation
index (Figure 4). There were rare CD68 immunoreactive macrophages and GFAP
expressing entrapped glial cells within the tumor (Figure 4). The vacuolated tumor cells
were negative for GFAP, Inhibin, CD68, S100, EMA, and CAMS5.2, an immunoprofile
consistent with a hemangioblastoma rather than a metastatic carcinoma or other malignancy.

Discussion

The spectrum of ocular vascular lesions in VHL patients is broad. In addition to the typical
retinal hemangioblastomas seen in VHL, Wong et al. have reported cases of retinal
neovascularization that may mimic diabetic retinal neovascular disease in 8.3% of their large
patient cohort®. In their report, they suggested that these cases “most likely represent one
end of the spectrum of hemangioblastoma formation.” Although highly aggressive
hemangioblastomas, with extrascleral extension, were not reported, we suggest that the case
reported here may represent the other end of the spectrum of these enigmatic vascularized
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tumors. Review of the literature suggests that our case may be the first reported case in
which a retinal hemangioblastoma infiltrated the eye wall. This may be in part due to the
limited number of patients with VHL disease, combined with the efficacy of laser
photocoagulation or cryotherapy for limiting the growth of most established tumors®®.
Typical of larger hemangioblastomas, our patient's lesions proved difficult to treat and
required repeated treatments with both laser photocoagulation and cryotherapy over the
course of decades. It is possible that the repeated cryotherapy may have led to scleral
thinning that allowed extrascleral extension of this aggressively growing hemangioblastoma.

Retinal hemangioblastomas are indolent vascularized tumors that are believed to be a
congenital, benign, neoplastic process. Accumulated evidence suggests that the vacuolated,
foamy, “stromal” cells — also present in cerebellar hemangioblastomas and renal cell
carcinoma in patients with VHL disease — are the true tumor cells, with the benign vascular
proliferation a response to the secretion of angiogenic growth factors (e.g. VEGF) from
these tumor cells.”-8 Reasonable disagreement exists as to the origin of the stromal tumor
cell®; while ultrastructural and immunohistochemical studies have suggested that the stromal
tumor cells may represent lipidized fibrous astrocytes or glial cells,10.11
immunohistochemical analysis of these lesions support an origin from vascular stem cells or
perhaps developmentally arrested hemangioblasts'2-14. Although the case reported here
does not point to one specific cell of origin, it does demonstrate the aggressive potential of
this tumor.

Collectively, our observations demonstrate that even with early aggressive management,
VHL-associated retinal hemangioblastomas may continue to grow and scleral infiltration
and extraocular extension is possible. This further supports the need for continued
investigation into the early and aggressive treatment of these enigmatic vascularized tumors.
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Figure 1.
External photos of the highly vascularized lesion. A. Dilated tortuous vessels involving the nasal, superior, and temporal

conjunctiva feed a highly vascularized subconjunctival lesion. The cornea is translucent; there is florid neovascularization with a
layered hyphema in the anterior chamber. B. Views of the superior conjunctiva reveal that the lesion overrides the corneal
limbus superiorly.
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Figure2.

Ultrasound exam of the vascularized lesion. A. and B. Transv?arse (cross-section; A) and longitudinal (radial section; B) images
using a 20 MHz probe (using a fluid standoff) of the anterior segment reveals that the lesion (L) on the outer surface of the globe
is highly reflective with low reflective areas consistent with vessels and/or cystic spaces (arrow); the lesion protrudes through
the sclera (arrow heads). C. Contact B-scan (10 MHz) showing the disorganized intraocular structures (V) and the marked
calcification of the globe wall (asterick) with the associated acoustic shadowing (S).
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Figure 3.
Microscopic examination. A. and B. The highly vascularized intraocular lesion extended through a defect in the superior limbus

(arrows) and formed an extraocular mass (asterisk, original magnifications 20X and 40X). The lesion was covered by
conjunctival epithelium. C. and D. The tumor largely replaced the retina and choroid, and bony RPE metaplasia was noted in the
posterior portion of the globe (asterisks, original magnifications 20X and 40X). E and F. The hemangioblastoma was composed
of thin-walled, capillary-like blood vessels (arrows) and numerous lipidized stromal (tumor) cells (original magnification 400X).
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Figure 4.
Immunohistochemical analysis. The lesion contained numerous small vessels that stained positive for the endothelial marker

CD34. The lipidized stromal (tumor) cells had a low proliferation index, as demonstrated by only rare Ki67 positive cells. There
were entrapped glial elements (GFAP) and rare macrophages (CD68). The tumor cells were immunonegative for EMA and
CAMS5.2. (Original magnifications 200X or 400X).
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