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Abstract
BACKGROUND 
Hemangioblastoma typically occurs in the cerebellum, spinal cord, and central 
nervous system. However, in rare cases, it could occur in the retina or optic nerve. 
The prevalence of retinal hemangioblastoma is 1 in 73080, and it occurs either 
alone or as the manifestation of von Hippel Lindau (VHL) disease. Here, we 
reported a rare case with the imaging features of retinal hemangioblastoma 
without VHL syndrome, along with the relevant literature review.

CASE SUMMARY 
A 53-year-old man had progressive swelling, pain and blurred vision in the left 
eye without obvious inducement for 15 d. Ultrasonography revealed a possible 
optic nerve head melanoma. Computed tomography (CT) showed punctate 
calcification on the posterior wall of the left eye ring and small patchy soft tissue 
density in the posterior part of the eyeball. Magnetic resonance imaging showed 
slightly hyperintense signal on T1-weighted images and slightly hypointense-to-
isointense signal on T2-weighted images at the medial and posterior edges of the 
left eyeball, a significant enhancement was observed in the contrast-enhanced 
scans. Positron emission tomography/CT fusion images showed that the glucose 
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metabolism of the lesion was normal. Pathology was consistent with hemangioblastoma.

CONCLUSION 
Early identification of retinal hemangioblastoma based on imaging features is of great value for its 
personalized treatment.

Key Words: Ultrasound; Computed tomography; Magnetic resonance imaging; Positron emission 
tomography; Computed tomography; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We reported a rare case of the imaging features of retinal hemangioblastoma without von Hippel 
Lindau syndrome, along with the relevant literature review. A 53-year-old man, who had progressive 
swelling, pain and blurred vision in the left eye without obvious inducement for 15 d. Ultrasonography 
revealed a possible optic nerve melanoma of the head. Computed tomography (CT) showed punctate 
calcification on the posterior wall of the left eye ring and small patchy soft tissue density in the posterior 
part of the eyeball. Magnetic resonance imaging showed slightly hyperintense on T1-weighted images and 
slightly hypointense-to-isointense on T2-weighted images at the medial and posterior edges of the left 
eyeball, a significant enhancement was observed after contrast-enhanced scans. positron emission 
tomography/CT fusion images showed that the glucose metabolism of the lesion was normal. Pathology 
was consistent with hemangioblastoma. Early identification of retinal hemangioblastoma by imaging 
features is of great value for its personalized treatment.

Citation: Tang X, Ji HM, Li WW, Ding ZX, Ye SL. Imaging features of retinal hemangioblastoma: A case report. 
World J Clin Cases 2023; 11(3): 692-699
URL: https://www.wjgnet.com/2307-8960/full/v11/i3/692.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i3.692

INTRODUCTION
Retinal hemangioblastoma (RCH) is a rare benign tumor that was first reported by Von Hippel, a 
German ophthalmologist, in 1911. Since then, more than 900 families worldwide have been diagnosed 
with the disease[1]. RCH has also been shown to be the most common and earliest manifestation in 49%-
85% of patients with von Hippel Lindau (VHL) disease, and only a very small number of cases are 
sporadic. Its diagnosis is mainly based on clinical suspicion and confirmation by molecular testing and 
imaging techniques[2-4]. Moreover, retinal hemangiomas can be usually observed directly and 
diagnosed by eye fundus examination, which may be the main reason why radiologists infrequently 
perform RCH diagnosis. We retrospectively analyzed the relevant literature and found that the imaging 
features of RCH are rarely reported[1-11]. Herein, we reported the computed tomography (CT), 
magnetic resonance (MR) imaging, and positron emission tomography (PET)/CT features of a sporadic 
RCH case.

CASE PRESENTATION
Chief complaints
On February 23, 2022, a 53-year-old male was admitted to our hospital because of 15 d history of 
progressive swelling, pain and blurred vision in the left eye, in the absence of obvious inducement.

History of present illness
Fifteen days ago, the patient developed swelling, pain and blurred vision in the left eye, and was 
admitted to the 9th Hospital of Hangzhou. He was diagnosed with "neovascular glaucoma” and was 
given tobramycin dexamethasone eye drops and pranoprofen eye drops for anti-inflammatory therapy, 
timolol eye drops and brinzolamide eye drops for ocular hypotensive therapy. However, the disease 
symptoms did not improve, and he visited the First People's Hospital of Hangzhou on February 23, 
2022, for further diagnosis and treatment.

https://www.wjgnet.com/2307-8960/full/v11/i3/692.htm
https://dx.doi.org/10.12998/wjcc.v11.i3.692
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History of past illness
The patient had no past illness.

Personal and family history
The patient had no special personal or family history of illness.

Physical examination
Ophthalmological examination showed that visio oculus dexter was 0.8 and Visus Oculi Sinistri was 
sensitive to light (mainly contains distorted light that is located above and below the nose). Noncontact 
tonometer showed that R/L = 16.3/Tn + 3 mmHg. There was no hyperemia of right bulbar conjunctiva. 
The cornea was clear and the depth of anterior chamber was satisfactory. Pupils were round in shape 
and reactive to light while light was mixed in the lens of right eye, optic disc boundary was clear and 
flat, while omentum was located in the fundus, mixed congestion in the conjunctiva of left eye and 
corneal edema were also noted. There was mild swelling in one-third of the anterior chamber, pupil was 
round in shape and not reactive to light and it was not extending to posterior chamber of eye, while the 
other details were unclear.

Laboratory examinations
Relevant antibody tests and other laboratory tests were further performed, and the results were all 
negative.

Imaging examinations
Ophthalmic ultrasound showed a solid lesion in the left eye, indicating possible optic nerve head 
melanoma (Figure 1). CT showed patchy slightly hyperdense shadows anterior to the posterior wall of 
the left eyeball, suggesting a mass (Figure 2A and B). MR imaging showed left eyeball mass with 
slightly short T1, equal short T2 abnormal signals, about 8 mm × 5 mm in size, which were significantly 
enhanced after contrast enhancement (Figure 2C-H). PET/CT fusion images showed that the posterior 
left eyeball was locally thickened. The glucose metabolism of the lesion was normal (Figure 3). No 
significant abnormality was observed in the pancreas, spinal cord, cerebellum, adrenal gland, or kidney. 
The patient signed a written informed consent form before the examination. This retrospective study 
involving human participants was reviewed and approved by the Medical Ethics Committee of 
Hangzhou First People’s Hospital, Zhejiang University School of Medicine (Approval No. 2022-007-01).

FINAL DIAGNOSIS
Postoperative histopathological findings showed that the "left eyeball" lesion was consistent with 
hemangioblastoma, with a maximum tumor diameter of 0.4 cm and no involvement of the optic nerve 
resection margin. Immunohistochemical results showed D2-40 focal [+], inhibin focal [+], S-100 few [+], 
CD34 vessels [+], CD56 [-], NSE [-], CD68 [-], CD163 [-], GFAP [-], CD10 [-], MelanA [-], EMA [-], CK [-], 
SOX10 [-], and Ki-67 [+] 1%-2% (Figure 4).

TREATMENT
After excluding surgical contraindications, the patient underwent "left eye enucleation" under general 
anesthesia on March 4, 2022, and received postoperative anti-inflammatory treatment with levofloxacin 
eye drops and tobramycin dexamethasone eye ointment (TobraDex ointment).

OUTCOME AND FOLLOW-UP
Early identification of retinal hemangioblastoma based on imaging features is of great value for its 
personalized treatment.

DISCUSSION
The retinal hemangioblastoma in the present case was a solid mass, and ultrasound showed an 
isoechoic mass. CT showed a mildly hyperdense patchy lesion surrounded by spotty calcifications. MR 
imaging showed a slightly hyperintense signal on T1-weighted images and slightly hypointense-to-
isointense signal on T2-weighted images, and the lesions were significantly enhanced after Gadolinium-
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Figure 1 Ultrasound images of left retinal hemangioblastoma. A: Ultrasound showed an irregular isoechoic mass of about 6.3 mm × 7.4 mm in front of the 
left optic nerve head; B: Color doppler flow imaging showed abundant blood flow signals in the lesion.

Figure 2 Computed tomography and magnetic resonance imaging of left retinal hemangioblastoma. A: Computed tomography (CT) transverse 
soft tissue window of orbit showed punctate calcification on the posterior wall of the left eye ring and small patchy soft tissue density in the posterior part of the 
eyeball. The lesion measured about 5 mm × 8 mm, with an ill-defined border; B: CT transverse bone window of orbital showed no obvious abnormal change of orbital 
bone; C: The lesion was hypointense on transaxial T2-weighted sequence; D and E: The lesion was slightly hyperintense on transaxial T1-weighted images (D) and 
transaxial T1-weighted + fat-suppression images (E); F-H: Left posterior para-bulbar lesions were significantly enhanced on gadolinium-enhanced T1-weighted + fat-
suppression images [mainly included transverse (F), coronal (G), and sagittal sequences (H)] (White arrows represent lesion).

DTPA injection. PET/CT showed no abnormally increased metabolism of the lesion. These imaging 
features mainly depended on its histological structure. Retinal hemangioblastoma is mainly composed 
of vacuolar interstitial cells and abundant capillary networks. Interstitial cells are the main component 
of the tumor, which are rarely associated with necrotic or specific infectious components, while PET 
metabolism is characterized by minor metabolic changes due to the competition between tumor cells 
and macrophages[12,13]. Moreover, retinal hemangioblastomas show low levels of 18F-FDG dose that 
may be associated with over-expression of somatostatin receptors on the surface of tumor cells, and the 
PET/CT findings are consistent with Papadakis et al[9]. Furthermore, retinal hemangioblastoma is 
essentially a vascular lesion, and these tumors release various angiogenic factors, including vascular 
endothelial growth factor (VEGR), erythropoietin, and platelet-derived growth factor[14,15]. Vascular 
endothelial growth factor was significantly increased, which can induce massive capillary proliferation 
and increase vascular permeability, which leads to significant vascular-like enhancement of the lesion. 
In addition, hemangioblastoma has different imaging features based on different sites of occurrence. 
Solid tumors are also the main form of optic nerve hemangioblastoma, but most of the lesions are 
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Figure 3 Transaxial computed tomography image, transaxial and coronal positron emission tomography metabolograms, color fusion 
map of positron emission tomography / computed tomography images at the orbital level. The transaxial computed tomography (CT) image at the 
orbital level showed a patchy slightly hyperdense lesion. The transaxial positron emission tomography (PET) metabologram, coronal PET metabologram and PET/CT 
color fusion map at the orbital level showed no metabolic changes, and its SUVmax was 50.9.

surrounded by edema[16]. Large cysts with small nodules are characteristic of cerebellar and spinal 
hemangioblastomas, and are mainly associated with intratumoral and peritumoral flow void effects
[17]. According to the location and imaging characteristics of the lesion, hemangioblastomas also need 
to be differentiated from the following diseases. Choroidal melanoma: It is the most common ocular 
malignancy in adults, wherein CT shows a localized well-defined mass isodense to the extraocular 
muscles, generally without calcification. MR imaging shows hyperintense signal on T1-weighted images 
and hypointense signal on T2-weighted images, which is the characteristic feature, because the tumor 
contains paramagnetic melanin material. It also shows mild to moderate enhancement after contrast 
enhancement. PET metabolism indicated that glucose uptake was often increased in choroidal 
melanoma, and its SUVmax was > 10[18,19]. Therefore, it is not difficult to differentiate from this case of 
retinal hemangioblastoma. Choroidal hemangioma: CT shows local thickening of eyeball wall. It shows 
progressive significant enhancement after contrast enhancement. MR imaging shows higher signal than 
vitreous on T1-weighted images and lower than vitreous on T2-weighted images, but isointense signal 
compared with optic nerve and extraocular muscles on T2-weighted images, 90% of patients have 
concomitant mild retinal detachment. It shows progressive significant enhancement after contrast 
enhancement. PET metabolism suggests that choroidal hemangioma usually has no change in glucose 
uptake[20,21]. Therefore, enhanced dynamic delayed scanning is of great significance in the diagnosis 
and differentiation of choroidal hemangioma. Retinoblastoma: It occurs in children within 5 years of age 
and presents with localized thickening or heterogeneous mass shadows of the eye ring on CT, more 
than 90% of which are mixed with dot-like calcifications. Typical MR imaging features of retinoblastoma 
include a slightly higher signal on T1-weighted images and low signal on T2-weighted images, with 
contrast enhancement and diffusion restriction. PET metabolism mostly shows a slight increase in 
glucose uptake in retinoblastoma[22,23]. Thus, it is not difficult to differentiate from this case. Retinal 
HB is usually the initial manifestation of VHL. A comprehensive clinical examination of the patient and 
systematic genetic review of his family revealed that the patient had no other features of VHL syndrome 
or a family history of genetic diseases. Thus, it was a case of sporadic retinal hemangioblastoma, which 
may be due to the loss of a tumor suppressor gene similar to retinoblastoma rather than somatic 
mutations in the VHL tumor suppressor gene[24]. Although RHB is inherently benign and slow-
growing, it can lead to retinal exudation, detachment, or macular edema resulting in severe visual loss. 
Advanced cases can present with extensive retinal scarring leading to blind eye pain. Therefore, early 
detection of retinal hemangioblastoma is important for ocular preservation and long-term visual acuity
[25]. Minimally invasive laser photocoagulation is the best early treatment with less side effects, and 
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Figure 4 Postoperative histopathological and immunohistological images of left retinal hemangioblastoma. The left eyeball lesions were mainly 
composed of two components, capillaries and interstitial cells surrounded by vacuolated or eosinophilic cytoplasm, which showed epithelioid stromal cells and 
staghorn dilated thin-walled vessels in capillaries (hematoxylin-eosin staining, magnification × 4).

vitreoretinal surgery is the main treatment in the late stage[1].

CONCLUSION
Retinal hemangioblastoma, as a rare disease type, with or without VHL syndrome, should be used as a 
routine differential diagnosis when a solid retinal mass is found on ultrasound, CT, or MR imaging in 
patients with no change in PET/CT metabolic characteristics.
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