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ABSTRACT

von Hippel-Lindau (VHL) disease is an autoso-
mal dominant inherited multi systemic cancer syn-
drome that is classically associated with neoplasms 
in multiple organs, and caused by mutations in the 
VHL gene on chromosome 3p25-p26. Retinal he-
mangioblastoma (RH) is the most frequent and the 
earliest clinical sign of the disease, which is seen in 
40.0-60.0% of patients. In recent years, studies of 
patients with VHL tried to put forward the relation-
ship between genotype and phenotype. In this study, 
two VHL cases in the same family with clinical find-
ings and genetic analysis results are presented. As a 
consequence of the genetic studies, a heterozygous 
missense mutation c.202 T>C, p.S68P (Ser68Pro) 
in exon 1 of the VHL gene that is mapped to chro-
mosome 3p25.3, was found in the patients’ DNA 
sample. The germline mutation of [c.202T>C, p.S68P 
(Ser68Pro)] that was detected in both cases, has been 
reported in only two cases in the literature. However, 
in these reported cases, any systemic involvement 
except RH, were not reported. Although our cases 
had the same mutation, we detected renal involve-
ment in both cases, and also central nervous system 
(CNS) involvement in one case, in addition to RH.
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INTRODUCTION

von Hippel-Lindau (VHL) (MIM#193300) dis-
ease is an autosomal dominant inherited disorder that 
is classically associated with benign or malignant 
tumors in multiple organs. The most frequent tumors 
are retinal hemangioblastoma (RH) and central ner-
vous system (CNS) hemangioblastomas, renal cell 
carcinoma (RCC), pheochromocytoma, pancreatic 
islet cell tumors and endolymphatic sac tumours [1]. 
von Hippel-Lindau disease most commonly presents 
between the ages of 25 and 40, and the prevalence 
of the disease is 1 in 35000 [2]. Retinal hemangio-
blastoma is the most frequent neoplasm and the most 
common clinical sign of the disease; it is seen in 40.0-
60.0% of patients [1]. Retinal hemangioblastomas are 
benign tumors that may be localized peripherally or 
juxtapapillary and show a slow-growing pattern [3].

In 1993, mutational inactivation of tumor sup-
pressor genes in chromosome 3p25-p26 were found 
to be responsible for VHL [4]. The VHL coding se-
quence is represented in three exons and encodes two 
VHL proteins [5]. The VHL gene functions as a tumor 
suppressor gene, and leads to neoplastic transforma-
tion when inactivated by the mutation that causes loss 
of function [6]. As a result of existing studies, many 
different VHL gene point mutations, recombinations 
and deletions have been identified. In recent years, 
studies of patients with VHL have tried to establish 
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the relationship between genotype and phenotype 
[7]. In this study, two cases of VHL from a single 
family are presented with renal and CNS involvement 
in addition to RH, which were not presented in this 
kind of mutation.

CASE REPORT

Case 1. A 29-year-old male patient was referred 
to the retina department. About 1 month previously, 
percutaneous radiofrequency ablation treatment was 
performed on the patient due to RCC in his left kidney 
(Figure 1). Central nervous system involvement was 
not detected in the patient.

On ophthalmological examination, best-correct-
ed visual acuity (BCVA) was counting fingers from 2 
meters in the right eye and 1.0 in the left eye on the 
Snellen acuity visual chart. Vitritis was detected in 
the right eye on slit-lamp biomicroscopy. The fundus 
examination revealed an extensive lipid exudation on 
the fovea and macula, and a 3-4 optic disc diameter-
sized RH at the equator in the right eye; it was normal 
in the left eye. Fundus fluorescein angiography (FFA) 
showed that the RH in the right eye was responsible 
for fluorescein staining on the feeding artery and 
drainage vein and fluorescein leakage. Optical co-
herence tomography (OCT) showed that there was a 
foveal detachment in the right eye (Figure 2).

The patient’s blood sample was collected in va-
cutainers containing EDTA as anticoagulant. After 
DNA extraction (EZ1 Advanced Instruments; Qiagen, 
Hilden, Germany), mutation analysis of the VHL gene 
(NG_008212.3, NM_000551) was performed using 
Sanger sequencing with the ABI PRISM™ 3130 Avant 
system (Applied Biosystems, Grand Island, NY, USA). 
The entire coding region and the exon/intron boundar-
ies of the VHL gene (transcript ENST00000256474) 
were sequenced. The amplicon panel primers and con-
ditions used were established in the laboratory.

A heterozygous missense mutation c.202T>C, 
(p.Ser 68Pro) in exon 1 of the VHL gene was found 
in the pa-tient’s DNA sample (Figure 3). This muta-
tion is reported in the HGMD-PUBLIC (CM073416) 
(http://www.hgmd. org).

The pathogenicity of the variation was tested in 
the Polyphen database and it was scored as probably 
damaging [probably damaging with a score of 0.960 
(sensitivity: 0.78; specificity: 0.95)]. However, this 
variation was not listed the in the Exac database.

Case 2. A 33-year-old male patient (who is the first 
cousin of Case 1) was referred to the retina department. 
He was operated on because of a CNS hemangioblas-
toma 3 years earlier (Figure 4). The patient stated that 
he had vision loss in his left eye after the CNS opera-
tion. About 2 weeks earlier, a partial right nephrectomy 
operation was performed due to RCC (Figure 5).

Figure 1. Abdominal computerized tomography image 
of case 1. Renal cell carcinoma in the left kidney 
(preoperatively). Figure 2. Optical coherence tomography and fundus 

fluorescein angiography images of Case 1.

Figure 3. A heterozygous missense mutation c.202T>C, (p.Ser68Pro) in exon 1 of the VHL gene.
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Best-corrected visual acuity was 1.0 on the 
Snellen acuity chart in the right eye and no light per-
ception in the left eye. Biomicroscopic examination 
was normal in both eyes. The fundus examination 
revealed optic nerve atrophy and two RH at the equa-
tor in the left eye, and was normal in the right eye. 
Fundus fluorescein angiography showed that hyper-
fluorescence and fluorescein leakage was caused by 
the lesions. Hyper reflectance was observed under 
the cross-section of the RH, and the macular section 
was normal in OCT (Figure 6). The same mutation 
as in Case 1 was also detected in the genetic analysis 
(c.202T>C, p.Ser 68Pro).

Figure 4. Preoperative and postoperative magnetic 
resonance images of the CNS haemangioblastoma (Case 2).

Figure 5. Abdominal computerized tomography image 
of Case 2. Renal cell carcinoma in the right kidney 
(preoperatively).

Figure 6. Optical coherence tomography and fundus fluorescein angiography images of Case 2.
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DISCUSSION

Fundus fluorescein angiography is the most in-
formative diagnostic method because of the vascular 
nature of a RH. Fluorescein is apparent in the dilated 
feeding artery in the arterial phase, and the drainage 
vein becomes apparent in the venous phase, while 
the tumor demonstrates progressive hyperfluores-
cence with late leakage of dye into the surrounding 
structures [8]. In the two cases in this study, FFA 
examination showed that the typical feeding artery 
and drainage vein of the RH in the early-phase, and 
fluo-rescein leakage in the late-phase, was due to the 
vascular endothelial failure of the tumor.

The OCT findings in VHL have been published 
[9]. These include retinoschisis, epiretinal membranes, 
macular oedema and serous detachment. Optical co-
herence tomography demonstrated a foveal detach-
ment in Case 1. The foveal detachment was due to 
fluid accumulation and macular oedema. Hyper re-
flectance was also observed under the cross-section of 
the RH upon OCT examination in Case 2. The authors 
consider that OCT is a useful diagnostic method in 
RH because it allows for the evaluation of peripheral 
tumors and macular complications, such as macular 
oedema, foveal detachment and epiretinal membranes.

Although RHs show a slow-growing pattern and 
are sometimes quiescent, they may lead to significant 
vision loss by causing cystoid macular oedema, and 
exudative and tractional retinal detachment [3]. It was 
believed that the primary reason for the vision loss in 
Case 1 was foveal detachment. The RH was close to 
the posterior pole in Case 1. In Case 2, the primary 
reason for the vision loss was optic nerve atrophy. 
The CNS hemangioblastoma operation may have 
led to optic nerve atrophy and vision loss in Case 2. 
Retinal hemangioblastomas were at the equator of 
the eye in Case 2. Germline mutations as a result 
of single nucleotide changes that were detected in 
these cases (c.202T>C, p.Ser68Pro) are reported in 
only two other cases in the literature [10] but, in 
these cases, no systemic involvement except RH was 
detected. The other details of these cases have not 
been mentioned in the literature. Although these two 
cases had the same mutation, renal involvement was 
detected in both cases and also CNS involvement in 
Case 2, in addition to RH.

Life-threatening diseases such as VHL can be 
diagnosed by ophthalmologists. The life expectancy 

of VHL patients is below the age of 50 because of 
RCC and CNS hemangioblastoma complications 
[11]. von Hippel-Lindau disease is a familial can-
cer syndrome; patients with VHL and at-risk family 
members of these patients should be followed by 
periodic screening programs and genetic analyses. 
Eventually, the development of early diagnosis meth-
ods in VHL, such as genetic analysis, may provide 
both superior visual prognosis and life expectancy. 
In conclusion, VHL patients who had a germline 
mutation resulting from a single nucleotide change 
in the VHL gene (c.202 T>C, p.Ser68Pro) missense 
mutation may have renal and CNS involvement, in 
addition to RH.
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