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Established Facts

• Retinal hemangioblastom is the earliest manifestation of Von Hippel-Lindau disease.
• Retinal hemangioblastoma can progress and can cause vision loss due to exudation and retinal detach-

ment.

Novel Insights

• Retinal hemangioblastoma can have aggressive behaviour with extraocular extension requiring enucle-
ation in few cases.

• Hemangioblastoma associated with Von Hippel-Lindau as well as isolated retinal hemangioblastoma 
can have aggressive course.
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Abstract
Retinal hemangioblastoma (RH) is the earliest and most 
common clinical manifestation in Von Hippel-Lindau (VHL) 
disease. RH can also present in isolation without any evi-
dence of VHL. Clinical course of RH can be stationary or prog-
ress to exudation and chronic retinal detachment requiring 
surgical intervention. We report 3 cases of aggressive RH 
with extraocular extension in young males causing painful 

blind eye requiring enucleation. Two of our cases were bilat-
eral involvement and had systemic manifestations of VHL. 
The third patient had unilateral involvement with no system-
ic evidence of VHL. This manifestation of RH is rarely report-
ed. Two of our patients with VHL had early manifestations of 
RH and had undergone multiple cryotherapy sessions as well 
as retinal detachment surgery for exudative retinal detach-
ment. This differential should be considered in vascular le-
sion arising from intraocular structures especially in diag-
nosed patients of VHL. The cases also highlight the aggres-
sive behaviour and long-term progression of RH in some 
patients despite early treatment. © 2021 S. Karger AG, Basel
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Introduction

Von Hippel-Lindau (VHL) disease is an autosomal 
dominant inherited multisystem disease, arising from 
germline mutation in VHL gene leading to various mani-
festations of benign and malignant tumours. It affects the 
retina and central nervous system, as well as visceral organs, 
including the kidney, pancreas, liver, and adrenal glands. 
Retinal hemangioblastomas (RHs) are usually the earliest 
detected clinical and diagnostic manifestation of VHL dis-
ease. The frequency of RH in VHL disease has been report-
ed to range from 25 to 60% [1]. Mean age at diagnosis of RH 
in VHL disease is approximately 25 years, most commonly 
between 10 and 40 years and extremely rare beyond 60 years 
[2]. Only 5% of patients with VHL disease develop RH be-
fore 10 years [2]. RH if not detected and treated early can 
lead to severe complications like extensive retinal exuda-
tion, retinal detachment, retinal neovascularization, and 

vitreous haemorrhage leading to painful blind eye. We re-
port 3 cases of aggressive RH with extraocular extension.

Case Report

Case 1
A 30-year young male presented with progressively increasing 

painful reddish mass in right eye for past 3 years. He was a known 
case of VHL disease with blindness in both eyes for past 14 years 
following multiple retinal surgeries for retinal detachment associ-
ated with RH. He was diagnosed as VHL disease based on the pres-
ence of bilateral renal cortical cysts and hemangioblastoma of spi-
nal cord both of which were asymptomatic. There was no history 
of headache, nausea, vomiting, vertigo, abdominal pain, dysuria, 
haematuria, hearing loss, and aural fullness. Genetic counselling 
was done. However, screening of family members was not done as 
he was an adopted child and did not have any biological siblings.

On clinical examination, he had no light perception in both 
eyes. Right eye showed total ptosis covering an underlying large 
vascularized mass (shown in Fig. 1a) protruding through superior 
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Fig. 1. Clinical, imaging, and histopatho-
logical findings of case 1. Right upper eye-
lid total ptosis (a) and reddish-pink fungat-
ing intraocular mass in an young adult (b). 
c CT scan orbits, sagittal section showing 
heterogeneous intraocular mass with ex-
traocular extension anteriorly along with 
calcification of the ocular coats. d MRI 
spine showing spinal hemangioblastoma.  
e H and E stained slides of the histopathol-
ogy of the enucleated eyeball showing pro-
liferation of capillaries with variable sized, 
closely packed, thin-walled vessels and 
large neoplastic stromal cells with pink to 
clear foamy cytoplasm with fine vacuoles 
(×40 magnification). IHC showed inhibin 
positivity in foamy cells (f) and CD 34 
highlighted the blood vessels ( g). IHC, Im-
munohistochemistry; CT, computed to-
mography.
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and temporal bulbar conjunctiva with large dilated subconjuncti-
val feeder vessels (shown in Fig. 1b). Opaque cornea was visible 
inferiorly. Left eye had total corneal opacification with chemosed 
conjunctiva and subconjunctival silicone oil deposits. Systemic ex-
amination revealed hypertension (blood pressure 160/100 mm 
Hg), and he was not on any medication for the same. There was no 
sensory or motor deficits or any signs of spinal cord compression.

Ultrasound B scan of right eye revealed phthisical eyeball with 
mushroom-shaped retinal lesion with heterogeneous internal 
echoes and ocular coats calcification; moderate intensity echoes 
are seen anteriorly suggesting anterior extension of intraocular le-
sion. Left eye was silicone filled. Computed tomography (CT) scan 
orbits revealed grossly distorted bilateral globes with the presence 
of heterogeneous predominantly hypodense intraocular mass le-
sion in both eyes with ocular coat calcification (shown in Fig. 1c). 
Anterior extraocular extension of intraocular lesion was evident in 
right eye with was no retrobulbar extension in either eye. Ultraso-
nography of abdomen showed multiple variable size simple cysts 
in bilateral kidneys and pancreas. MRI of cervical spine showed an 
elongated solid-cystic mass lesion, isointense on T1w sequence, 
and hypointense on T2W sequence with prominent flow void on 
the surface of the solid component suggestive of hemangioblasto-
ma with associated syringohydromyelia, extending from C2 to D8 
vertebral level (shown in Fig. 1d). MRI brain was normal. Right eye 
enucleation was done in view of painful blind eye. Histopatholog-
ical examination revealed an intraocular vascularized lesion cov-
ered by conjunctival epithelium that extended through a defect in 
the superior limbus. The tumour composed of proliferating thin-
walled capillaries of variable size, surrounded by stromal cells with 
pink to clear foamy cytoplasm with fine vacuoles, hyperchromatic 
nuclei. Numerous mast cells were seen within the tumour mass. 
The major part of the retina, choroid, and vitreous were replaced 
by the lesion. No mitotic figures were identified, and optic nerve 
was unremarkable. Immunohistochemistry (IHC) was positive for 
CD34, and inhibin was positive in foamy cells. The histopathology 
and IHC appearance were suggestive of hemangioblastoma (shown 

in Fig. 1e–g). Patient was advised right eye custom ocular prosthe-
sis post-operatively followed by aponeurotic ptosis correction and 
was referred to physician for management of hypertension.

Case 2
A 21-year young male presented with complaints of recurrent 

redness in the right eye for 5–6 years followed by progressively in-
creasing reddish mass and decreased vision for 5 months. Right eye 
had no light perception, and left eye BCVA was 20/20. A vascular-
ized subconjunctival mass of size 5 × 3 × 3 mm was noted at infe-
rior limbus and similar smaller nodule at 2′o clock with dilated 
episcleral feeder vessels in the right eye (shown in Fig. 2a). Ante-
rior segment examination showed band-shaped keratopathy, cor-
neal scar, hyphema, and no fundal view. Anterior and posterior 
segment examination of left eye was normal. B scan of right eye 
showed an ill-defined intraocular mass lesion with heterogeneous 
internal echoes in inferior quadrant of eye, ocular coats calcifica-
tion. CT scan orbits showed an ill-defined heterogeneous mass, 
involving half of vitreous cavity with extraocular extension (shown 
in Fig. 2b). Ultrasonography of abdomen, MRI brain and spine 
revealed no abnormality. He underwent right eye enucleation and 
histopathology showed microscopic features suggestive of heman-
gioblastoma with extraocular extension anteriorly, and IHC was 
positive for CD34 and inhibin (shown in Fig. 2c–e). On systemic 
evaluation, there were no features suggestive of VHL and no sig-
nificant family history. He was referred for genetic counselling and 
testing which he refused.

Case 3
A 37-year-old male was referred with chief complaints of grad-

ually increasing reddish mass in the left eye for last 4 years. He had 
history of loss of vision in both eyes since childhood following 
multiple retinal detachment surgeries elsewhere. Fine-needle aspi-
ration cytology done elsewhere from the left eye mass was report-
ed as a malignant spindle cell/poorly differentiated carcinoma and 
was referred for further management.
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Fig. 2. Clinical, imaging, and histopatho-
logical findings of case 2. a Vascularized 
right subconjunctival mass at the inferior 
limbus with dilated episcleral blood vessels. 
b CT scan orbits showing ill-defined het-
erogeneous intraocular mass with areas of 
calcification within. c Histopathology of 
the enucleated eyeball (H and E staining, 
×10 magnification) showing intraocular 
mass, abundant vascularity with both 
thick-walled and thin-walled large vessels, 
and an extensive capillary network and 
stromal cells are arranged in lobular pat-
terns with abundant foamy cytoplasm and 
irregular, hyperchromatic nuclei (H and E, 
×40 magnification). IHC staining with 
CD34 highlighted the capillary network of 
tumour vasculature (d) and inhibin was 
positive in stromal cells (e). IHC, Immuno-
histochemistry; CT, computed tomogra-
phy.
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On clinical examination, he denied light perception in both eyes. 
Right eye showed total corneal opacity with dilated conjunctival ves-
sels superonasally. Left eye had severe ptosis with large reddish lobu-
lated mass visible on lifting the ptotic upper lid (shown in Fig. 3a). 
MRI orbits showed phthisical eyes with calcification of the coats and 
an intraocular mass with extraocular extension anteriorly with flow 
voids within (shown in Fig. 3b). MRI brain with contrast showed a 
cystic mass in left cerebellum with a small intramural hyperintense 
nodule suggestive of hemangioblastoma (shown in Fig. 3c). CT scan 
abdomen showed polycystic pancreas and multiple bilateral simple 
renal cysts. Enucleation of the left eye was done under general anaes-
thesia. The mass was seen to arise from the superior limbus, and 
opaque cornea was identified inferior to it. On histopathology, there 
was an infiltrative tumour with an anastomotic network of delicate 
capillary-like blood vessels and conspicuous multivacuolated to 
foamy inhibin positive vacuolated tumour cells (shown in Fig. 3d–f). 
A clinico-pathological diagnosis of ocular hemangioblastoma with 
extraocular extension with VHL was made.

Patient was on regular follow-up thereafter. He developed 
headache and vomiting a year later for which he underwent crani-
otomy, and the cerebellar mass was removed. He has completed 
1.5 years of follow-up till now and is no systemic symptoms.

Discussion/Conclusion

VHL disease is one of the most frequently occurring 
multisystem familial cancer syndromes [3]. It most com-
monly manifests with vascular tumours in the retina 
(RH) CNS (CNS-H), and other visceral tumours-like re-
nal cell carcinoma and pheochromocytoma. Renal cysts, 
sympathetic ganglia paraganglioma, pancreas (pancreatic 
neuroendocrine tumours or cystadenomas), endolym-
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Fig. 3. a Clinical, imaging, and histopatho-
logical findings of case 3. Left eye fungating 
intraocular mass with extraocular exten-
sion. b T1W MRI orbits showing left eye 
intraocular mass with extraocular exten-
sion with flow voids within. c MRI brain 
with contrast showing cystic mass in left 
cerebellum suggestive of cerebellar heman-
gioblastoma. d Gross examination of the 
enucleated eyeball showing a tan-brown 
intraocular mass with extraocular exten-
sion anteriorly. Histopathology (×40 mag, 
H and E staining) showing an infiltrative 
tumour with an anastomotic network of 
delicate capillary-like blood vessels and 
conspicuous multivacuolated to foamy ap-
pearing stromal cells (e) and CD 34 positiv-
ity in vascular walls (f) and inhibin positiv-
ity in foamy cells (g).
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phatic sac tumour, epididymis (cysts and/or cystadeno-
mas), and broad ligament cysts (and/or cystadenomas) 
are others features of this disease.

Chew et al. [4] studied 406 patients with VHL disease 
and found 11.1% cases with optic nerve involvement but 
no case with extra scleral extension. Singh et al. [5] in 
their series of 68 cases of RH did not report any case of 
scleral extension. Rodrigues et al. [6] first reported a case 
of 56-year-old female of known VHL disease, having RH 
which infiltrated the sclera and eye wall and was subse-
quently managed by enucleation. Recently, Menon et al. 
[7] has also reported a case of 37-year-old female of VHL 
disease having fungating bleeding mass with scleral pen-
etration. Patient also had CNS-H and renal cell carcino-
ma, which were successfully managed by surgery and ra-
diotherapy [7]. Our case series report 3 cases of aggressive 
RH with extraocular extension and having diverse clinical 
presentation of VHL disease.

In our series, RH seems to be earliest clinical presenta-
tion of VHL with aggressive course and progression lead-
ing to blindness. Two of our patients had bilateral RH and 
were diagnosed as VHL based on systemic manifesta-
tions. However, our second patient had only RH with ex-
traocular hemangioblastoma with no other systemic in-
volvement. Genetic testing is helpful for establishing di-
agnosis of VHL disease in such high-risk individuals. 
Singh et al. [8] found that solitary lesions can occur spo-
radically in the absence of VHL disease. In patients with 
solitary RH, younger age at presentation should raise sus-
picion for VHL [8].

The pathogenesis and the causes for aggressive behav-
iour of RH in few patients are not understood completely. 
Wang et al. [9] showed that upregulation of HIF-1a has 
been detected in RH with rapid progression, and upregu-
lation of HIF-2a has been found in RH resistant to anti-
VEGF therapy. Repeated cryotherapy in such aggressive 

RH can cause scleral thinning causing extraocular exten-
sion of lesion.

VHL disease exhibits age-dependent and incomplete 
penetrance and variable expression. Regular screening 
and surveillance are important to diagnose new tumours. 
Genetic testing is recommended to know the genotype 
causing aggressive behaviour of tumour.

We report 3 cases of aggressive RH with extraocular 
extension requiring enucleation. This differential should 
be considered in vascular lesion arising from intraocular 
structures especially in diagnosed patients of VHL. The 
cases also highlight the aggressive behaviour and long-
term progression RH in some patients despite early treat-
ment.
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