
VON HIPPEL-LINDAU syndrome (VHL) 

A hereditary disease characterized by the development of benign and 

malignant tumors in several organs in the body: 

 Central nervous system (brain and spinal cord) - there are benign 

tumors rich in blood vessels called hemangioblastomas; Similar retinal 

tumors are called angiomas. 

 Cysts (spaces with a liquid content) in a number of organs (common in 

the kidney and the pancreas). 

 Genitourinary system tumors  

 Tumors of the adrenal gland ( pheochromocytomas) 

 Tumors of the pancreas 

 Tumors of the inner ear 

This syndrome is inherited in an autosomal dominant form –LOIS is english 

correct (a 50% chance of the offspring of a parent carrying the mutation of 

the disease to inherit the defective gene and to develop the disease). The 

syndrome can manifest in different forms and severity in different family 

members and can appear at different ages (usually during childhood and 

adolescence). This disease has various mutations in a tumor suppressor gene 

that is responsible for silencing growth factors and other proteins involved in 

tumor development. The lack of activity of this gene leads to the development 

of tumors in various organs. Today genetic testing allows early detection of 

the disease, surveillance and treatment among offspring of families affected 

by the syndrome. 

Clinical manifestations in VHL: 

1. Hemangioblastomas are the most common manifestation of this syndrome 

(appearing in 60-80% of patients). Mean age of onset is around 33 years, 

whereas eye angioma  appears at age 25 years. Hemangioblastoma is a 

benign tumor of blood vessels that runs along the central nervous system 

(brain, brain stem, spinal column) and retina (tumor called angioma). The 

indication for treatment depends on the location and size of these tumors. 

Most of the clinical signs are caused by pressure on structures adjacent to the 



tumor (nerves / brain tissue) such as: weakness of the limb, instability in 

walking, headaches, disorders of sensation. In addition, there may be 

bleeding due to weakening of the vessel wall within the tumor. For example, 

a bleeding in the retina may cause a sharp drop in vision to the point of 

blindness. 

Diagnosis of these tumors is usually done by MRI (hemangioblastoma) and 

eye examination (angioma). Treatment of hemangioblastomas: when the 

tumors are small and asymptomatic they can be monitored. When there is 

growth of hemangioblastoma or a clinical manifestation, surgical removal is 

recommended even though the tumor is benign. When the patient is 

inoperable or the tumors are smaller than 3 cm, a radiation therapy trial can 

be performed. 

2. Kidney tumors: 

People with VHL are at high risk of developing benign renal cysts and 

malignant kidney tumors (RCC). This tumor is the most common malignant 

tumor in this syndrome. In the fourth or fifth decade, most patients with type 

1 and subtype B2 of the syndrome develop RCC. About 70% of patients will 

develop this tumor by the age of 60. The standard test for tumor diagnosis is 

CT scan. In a large number of patients, RCC can be found in both kidneys and 

at several sites in the same kidney with or without previous kidney cysts. 

3. Pheochromocytoma: 

This tumor is benign in most cases (95%), and may occur as part of familial 

syndromes other than VHL (NF type 1, MEN type 2) or de novo (without a 

family history). Clinical manifestations may include episodes of high blood 

pressure, palpitations, sweating, headache and pallor. Pheochromocytoma in 

familial cases usually occurs at an early age, is multi-focal and sometimes 

appears outside the adrenal glands. The treatment is surgical, but 

preoperative treatment with anti-hypertensive drugs is necessary to prevent a 

hypertensive crisis during surgery. 

4. Tumors of the pancreas: 

Appear in about 70% of patients with VHL syndrome. Benign and malignant 

tumors in the pancreas are associated with the syndrome, including cysts, 



cystadenomas, and neuroendocrine tumors of pancreas. Cysts and 

cystadenomas are usually benign and do not cause symptoms, rarely causing 

epigastric discomfort. Neuroendocrine tumors originating in the pancreas are 

slow growing in most cases. The diagnosis includes imaging modalities such 

as CT scan, MRI, somatostatin receptor scan and endoscopic ultrasound 

(EUS). 

5. Endolymphatic sac tumor is a benign tumor originating from the skull bone 

and often appears in both ears simultaneously. The presence of this tumor in 

the inner ear can cause hearing loss, tinnitus, dizziness with loss of balance, 

and rarely weakness of facial muscles. Patients with clinical signs of hearing 

or balance disorders are referred for surgical treatment. 

 

6. Genital system tumors (papillary cystadenoma): are benign tumors that 

appear in the epididymis in 25-60% of men and rarely in the broad ligament 

in women. A tumor in the epididymis usually does not cause symptoms and 

does not require treatment. The diagnosis is made by ultrasound and CT 

scan. The tumor in the broad ligament in women is asymptomatic in most 

cases and does not require treatment, but can sometimes lead to pain during 

sexual intercourse, menstrual disturbance, and local pain. 

 

In families with the VHL syndrome, there is a correlation between the specific 

gene mutation and the clinical manifestations. It can be divided into several 

subtypes: In families with type 1, there is a very low risk of developing 

pheochromocytoma. In families with type 2, there is a high risk of 

pheochromocytoma development. Type 2 is divided into 3 subtypes: A2 and 

B2 have low or high risk of renal tumor (RCC), respectively. The offspring of 

families with subtypes C2 suffer from pheochromocytoma only (without 

additional disease manifestations). 


