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History

 Dr. Eugen Von Hippel, a German 
ophthalmologist, in 1921 described 
lesions of retina in association with 
cerebellar tumor and one patient 
developed renal cancer.

 Arvid Lindau, a Swedish pathologist, in 
1926 published a series of 4 patients 
with retinal and cerebellar tumors and 
renal cysts/renal tumors

Pope IV, JC. Renal Dysgenesis and Cystic Disease of the Kidney. In: Wein et al, eds. Campbell-Walsh Urology. 11th Ed. 2016:3026.



Etiology

 Caused by germline mutation in 

the tumor suppressor gene known 

as VHL, located on chromosome 

3p25

 70% of VHL patients have a 

mutation in one VHL allele.

 Discovered by Linehan and Zbar

in 1993

Hum Mol Genet. 1993 

Mapping the Von Hippel-Lindau disease tumour suppressor gene: 

identification of germline deletions by pulsed field gel electrophoresis.

https://www.ncbi.nlm.nih.gov/pubmed/8364570


Etiology

 Incidence ranging from 1 in 
30,000 to 1 in 50,000 
individuals.

 Somatic VHL inactivation by 
mutation or hypermethylation 
has been observed in a high 
proportion of sporadic clear 
cell kidney tumors

Hum Mol Genet. 1993 

Mapping the Von Hippel-Lindau disease tumour suppressor gene: 

identification of germline deletions by pulsed field gel electrophoresis.

https://www.ncbi.nlm.nih.gov/pubmed/8364570


Etiology- Pathogenesis

 The discovery of VHL and its role 

in cell regulation pathways was 

crucial in the development of 

targeted therapy for kidney cancer

 Now 8 different targeted therapies 

approved by the FDA for RCC

Srinivasan R, Linehan M. Renal Dysgenesis and Cystic Disease of the Kidney. In: Wein et al, eds. Campbell-Walsh Urology. 11th Ed. 2016: 1508



Genetic Syndromes and Kidney Cancer

 Birt Hogg Dube

 Hereditary leiomyomatosis

and renal cell cancer (HLRCC)

 Hereditary papillary renal 

carcinoma(HPRC)

Srinivasan R, Linehan M. Renal Dysgenesis and Cystic Disease of the Kidney. In: Wein et al, eds. Campbell-Walsh Urology. 11th Ed. 2016: 1508



Clinical Features

 Cerebellar and spinal hemangioblastomas, retinal angiomas, 

pancreatic cysts and tumors

 Urologic: Renal cysts (75%), RCC (50%), pheochromocytomas 

(15%), epididymal cystadenomas (10%).

 Mean age at presentation of RCC is 35-40 yrs vs sporadic RCC 

62yrs.  VHL cysts and tumors are often multiple and bilateral.

 Lining of renal cysts larger than 2cm in VHL patients are frequently  

found to have components of RCC (Laughlin and Gittes, 1986)

Pope IV, JC. Renal Dysgenesis and Cystic Disease of the Kidney. In: Wein et al, eds. Campbell-Walsh Urology. 11th Ed. 2016: 3026.



Evaluation 

 Diagnosis of VHL may be made in a patient with family history 

of VHL based on a single retinal or cerebellar 

hemangioblastoma, RCC, pheochromocytoma, or possibly, 

multiple pancreatic cysts. 

 In the absence of family history of VHL the presence of two or 

more retinal or cerebellar hemangioblastomas, or one 

hemangioblastoma with another characteristic, is required

 Confirmed with genetic testing.



Screening

 As genetic screening has become more widely available, the process for 

screening family members can now be more selective—only genetically 

affected family members need screening.

STUDY AFFECTED PERSONS RELATIVES AT RISK

Physical examination Annual Annual

24-Hour urine collection for 

metanephrines and 

normetanephrines

Annual Annual

Fundoscopy Annual Annual (age 10-60 yr)

Gadolinium MRI brain scan (or CT)
Every 3 yr from age 10-50 yr; 

every 5 yr thereafter

Every 3 yr from age 15-40 yr then 

every 5 yr until age 60 yr

Abdominal evaluation

Annual RUS with abdominal CT 

scan every 3 yr (more frequently if 

multiple renal cysts present)

Annual RUS with abdominal CT 

scan every 3 yr from age 20-65

Maher ER, Yates JR, Harris R, et al. Clinical features and natural history of von Hippel-Lundau disease. Q J Med 1990;7:1151-63



• General Principles

• 2 Studies

Surgical treatment of RCC in patients with VHL



General Principles of RCC Treatment

 Goal of treatment is cancer control, not cancer cure, and 
preservation of functional parenchyma to avoid morbidity

 Frequent follow-up imaging and observation necessary.

 NIH recommended size cut-off for intervention at 3cm

 Partial nephrectomy remains gold standard for amenable tumors.  
Although this approach does not reduce the risk of recurrence, 10 
year DSS  80-90%.



3cm Cutoff for Intervention

 Is there a relationship between renal tumor size and 

metastases in patients with VHL disease?

 Why wait until tumors reach 3cm?

 Loss of renal parenchyma accelerated with each operation.

 Size threshold shifting with minimally invasive ablative techniques.



 Objective:  Evaluate the relationship between renal tumor size 

and metastases in patients with VHL disease.

Journal of Urology, 2004: 172: 63-65



Why 3 cm ?

Methods

 181 patients with VHL and RCC, from 1988-2003 

 Group 1 – solid tumors <3 cm followed with serial imaging until largest lesion 

> 3 cm then surgical intervention

 Imaging of head, chest, abd/pel at 6 to 24 month intervals

 Group 2 – solid tumors > 3 cm on initial presentation; immediate surgical 

resection recommended.

 Study Endpoints: Development of metastatic disease, need for renal 

replacement therapy.



Why 3 cm ?

Results

 120/125 (97%) of Group 1 

patients underwent NSS 

compared to 85/126 (69%) 

of Group 2 patients (p< 

0.0001).

 Renal Replacement: 0 patients in group 1 required renal replacement 

therapy compared to 5 patients in group 2

 Metastasis: 0/108 patients developed metastasis in group 1 compared to 

20/73 (27%) patients in group 2.



Why 3 cm ?

Results

 Likelihood of metastatic disease increased as tumor size 

increased (p < 0.00001).



Why 3 cm ?

Conclusions:

 Metastatic renal cancer in patients with VHL and tumors<  3 cm 

exceedingly rare.

 3 cm threshold for parenchymal sparing surgery in VHL

 Goal of NSS in VHL is not to eradicate renal disease but rather 

to “reset the clock” by removing clinically significant lesions that 

could metastasize



Journal of Urology, 2011; 31: 686-692.

 Objective: To evaluate RCC treatments in a large series of 

patients with von Hippel-Lindau disease, comparing use and 

results of surgery vs RFA from 1988 to 2009.



Methods

 Retrospective single center cohort study.

 N = 176, 72 men and 104 women with confirmed VHL germline 

mutations.

 1988-2003, candidates for NSS tumor became 2.5-3.0 cm

 RFA beginning in 2004, offered as primary treatment for 2-3cm 

masses and secondary procedure in most cases

 3 therapeutic periods defined:

 Period 1: 1988 – 1994: the initiation of NSS

 Period 2: 1995 – 2003: routine NSS

 Period 3: 2004 – 2009: RFA emergence.



Results

 113/176 patients underwent 

operation for RCC with mean age of 

first treatment at 37.6 ± 11.6 years. 

 Mean fu 6.3 years. 

 RCC treatments with time (figure 1)

 2004 – 2009: 43% operations done as 

first procedure, 70% as the second, 

and 89% as the third or further 

procedure.



Results: NSS vs RFA

 Mean size greater for 

NSS (2.43cm vs 2.05cm)

 Interval between the 

second ipsilateral 

procedure much greater 

in NSS (63.5 months vs 

11.6 months)

 6 treatment failures with 

RFA



Results: Renal unit survival & patient survival

 Survival curves by period suggest 

improving renal unit survival in 

modern era (mean survival- 45 vs 53 

vs 55 years)/

 At last follow-up 20/113 patients with 

VHL treated for RCC died, of which 

metastatic RCC occurred in 7.

 All 7 deaths occurred in period 1 and 2 

and had larger lesions from 4.5 – 11cm.



RFA vs Partial Nephrectomy

 RFA allows for excellent renal preservation and is well tolerated 

 Quicker interval to repeat treatment in RFA due to failure

 Inability to assess Fuhrman grade does not allow for post-
operative monitoring risk adjustment.

 Due to these limitations and lack of long term follow-up partial 
nephrectomy (NSS) still considered the gold standard 
technique



VHL and Renal Cancer

 Discovery of VHL gene at NIH has lead to major breakthroughs in VHL 
management and RCC therapies 

 Screen early and often with USG and MRI 

 Do nothing for lesions less than 3 cm but intensify screening intervals

 NSS when lesions are over 3 cm and try to treat all lesions during any surgery 

 Ablative techniques adequate but not as effective as NSS 

 Avoid radical nephrectomy at all costs



VHL and Renal Cancer

 Kidney Cancer Association

 www.kidneycancer.org

 National Cancer Institute

www.cancer.gov

http://www.kidneycancer.org/
http://www.cancer.gov/

