
Spinal Hemangioblastomas in 
von Hippel Lindau Disease: 

Clinical and Radiological Characteristics 
Pascalle Mossel, MD, PhD-student 

University of Groningen
University Medical Center Groningen



Background

• Visceral lesions

• CNS hemangioblastomas
• Cerebellum (45-50%)
• Spinal Cord (40-45%)
• Medulla (5-10%)

Park (2007)
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Presentation Notes
Mnaifestations of vhl disease can be divided in two main groups: the visceral lesions and lesions in the CNS which occur in 60-80% of the VHL patients, including hemangioblastomas in the cerebellum, the spinal cord, the medulla and the endolymphatic sac tumors. In this picture of Parker we can clearly see the distibtuion of these hemangioblastomas in the CNS. As we can see Hb occur most frequently in the cerebellum and the spinal cord and less frequently in the brainstem with an incidence of 5-10 percent. In this study we focussed exclussively on the spinal hemangioblastomas�than 80% of patients with the disease develop a craniospinal hemangioblastoma during their lifetime��Hemangioblastomas occur most frequently in the cerebellum (45%-50%) and spinal cord (40%-45%), arising less frequently in the brainstem (5%-10%). ��Percentages erbij zetten��There were four (2%) supratentorial hemangioblastomas in the region of the pituitary stalk (three tumors) and gyrus rectus (one tumor). 



Background

Spinal cord hemangioblastomas
• Hypesthesia
• Weakness
• Hyperreflexia
• Ataxia
• Pain
• Incontinence

• Asymptomatic

Park (2007)
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Presentation Notes
Patients with spinal hemangioblastomas typically present with symptoms of …. Depending on the location of the tumor in the spinal cord and the size . Hemangioblastomas in the spinal cord can cause several symptoms as hypesthesia, weakness, hyperreflexia and ataxia, dependend on their location. In many cases the hemagnioblastomas remain asymptomatic��Larger hemangioblastomas can cause a variety of symptoms as they compress the spinal cord. Symptoms may include: numbness or pins and needles in the arms or legs, clumsiness of the hands, weakness in the arms or legs, difficulty with gait, and/or compromise of bowel and bladder function. Exact symptoms depend on the tumor’s size and location.��symptoms related to spinal hemangioblasotmas depend on tumor location and size



Background

• Intervention spinal hemangioblastoma
• Surgical resection
• Embolization
• Radiotherapy

In general applied for symptomatic lesions
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Presentation Notes
most patients with VHL disease require once in their life treatment of several symptom-producing hem- angioblastomas of the cerebellum, brainstem, or spinal cord. However, many tumors never produce symptoms and do not require treatment. Detection at an early stage of the le- sions that will produce symptoms and ultimately require���Surgical intervention: The treatment of choice for symptomatic spinal cord hemangioblastomas is microsurgery, or removal using a surgical microscope and very fine operating tools. Most tumors can be completely removed using standard microsurgical techniques, and neurological function can usually be preserved�radiation therapy: Radiation therapy may be useful if the entire tumor cannot be safely removed in surgery.J.��For vHL patients the surveillance and timing of treatment of CNS hemangioblastoma must be balanced carefully by weighing the risks of interventions against the  clinical benefit of the patient, since patients often suffer from multiple lesions and it is not preferable to treat every single lesion. However, there is no clinical, radiological or molecular marker known that can predict the growth-rate of hemangioblastomas or associated cysts. a regular follow-up with imaging of the CNS and observation of clinical symptoms is mandatory��more than 90% of patients with VHL disease with a hemangioblastoma develop multiple CNS hemangioblastomas.��Due to the unpredictable progression of tumors, multiplicity of tumors, and decreasing development of new tumors with age, judicious surgical treatment is reserved for symptomatic lesions (Table 3).8,17 Radiographic progression is not an indication for treatment.��surgical resection is reserved for symptomatic lesions, as many tumors do not become symptomatic.���



Background

• Intervention spinal hemangioblastoma
• Surgical resection
• Embolization
• Radiotherapy

In general applied for symptomatic lesions

• Aim: To investigate the relation between MRI findings 
(peritumoural edema and cysts) and symptoms
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For vHL patients the surveillance and timing of treatment of CNS hemangioblastoma must be balanced carefully by weighing the risks of interventions against the  clinical benefit of the patient, since patients often suffer from multiple lesions and it is not preferable to treat every single lesion. However, there is no clinical, radiological or molecular marker known that can predict the growth-rate of hemangioblastomas or associated cysts. a regular follow-up with imaging of the CNS and observation of clinical symptoms is mandatory��more than 90% of patients with VHL disease with a hemangioblastoma develop multiple CNS hemangioblastomas.��Due to the unpredictable progression of tumors, multiplicity of tumors, and decreasing development of new tumors with age, judicious surgical treatment is reserved for symptomatic lesions (Table 3).8,17 Radiographic progression is not an indication for treatment.��surgical resection is reserved for symptomatic lesions, as many tumors do not become symptomatic.���



Methods
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For vHL patients the surveillance and timing of treatment of CNS hemangioblastoma must be balanced carefully by weighing the risks of interventions against the  clinical benefit of the patient, since patients often suffer from multiple lesions and it is not preferable to treat every single lesion. However, there is no clinical, radiological or molecular marker known that can predict the growth-rate of hemangioblastomas or associated cysts. a regular follow-up with imaging of the CNS and observation of clinical symptoms is mandatory��vierkant om definitieve study populatie��nd more than 90% of patients with VHL disease with a hemangioblastoma develop multiple CNS hemangioblastomas.��Due to the unpredictable progression of tumors, multiplicity of tumors, and decreasing development of new tumors with age, judicious surgical treatment is reserved for symptomatic lesions (Table 3).8,17 Radiographic progression is not an indication for treatment.�����



Methods
Radiological reassessment
• Localization and volume Hb
• Growth Hb
• Peritumoral edema
• Spinal cysts

Review patient charts
• Hypesthesia
• Weakness
• Hyperreflexia
• Ataxia
• Pain
• Incontinence
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Presentation Notes
Radiological re-evaluation - a serial mri is performed every two years in vhl patients according to the dutch surveillance program of vhl patients. Every MRI in our study period (which was in the period 2000 en 2017 was re-evaluated by a radiologist blind for earlier outcomes. The locatization, volume and growth of a hemangibolastoma was evaluated using the t1-weighted post contrast mri. The presence of peritumoral edema was evaluated on a t2 weighted sequence. ��After we did that the patients charts were reviewed with a special focus on the symptoms mentioned previously. Symptoms were scored according to the McCormick scale. ���������



Results

• 78 spinal hemangioblastomas

• 10 patients spinal cyst

• 9 peritumoral edema

• 28 patients
• 22 multiple hemangioblastomas
• 6 single hemangioblastoma
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Presentation Notes
Of the total number of 78 hemangioblastomas, 38 (48.7%) were located cervical, 26 (33.3%) thoracic, and 13 (16.6%) lumbarOne hemangioblastoma was located at the borderline between the cervical part of the spinal cord and the thoracic part on level C7-Th1. �Eighteen of these 28 patients (60.7%) did experience symptoms associated with spinal hemangioblastoma during the study. A significant association between both the presence of spinal cysts/syrinx and the experience of symptoms (p = 0.04, Fisher’s exact) and the presence of peritumoural edema and the experience of symptoms ( p = 0.009, Fisher’s exact) does exist.�An hemangioblastoma associated spinal cyst was found on MRI in 10/28 patients (35.7%) with hemangioblastomas. In 23 patients a t2 weighted sequence was performed to measure peritumoral edema, the remaining 5 patients were excluded in this part of the  analysis. Nine out of 23 patients (39.1%) showed peritumoral edema. A significant association between the presence of peritumoral edema and the presence of a spinal cyst (p < 0.001, Fisher’s Exact Test) exist.   



Results

MRI

• 78 hemangioblastomas
• 38 cervical
• 27 thoracic
• 13 lumbar

• Peritumoral edema: 1 patients
• Spinal cysts: 2 patients
• Both: 8 patients

Patient charts

• 18 symptomatic

• 10 asymptomatic

Presenter
Presentation Notes
Of the total number of 78 hemangioblastomas, 38 (48.7%) were located cervical, 26 (33.3%) thoracic, and 13 (16.6%) lumbarOne hemangioblastoma was located at the borderline between the cervical part of the spinal cord and the thoracic part on level C7-Th1. �Eighteen of these 28 patients (60.7%) did experience symptoms associated with spinal hemangioblastoma during the study. A significant association between both the presence of spinal cysts/syrinx and the experience of symptoms (p = 0.04, Fisher’s exact) and the presence of peritumoural edema and the experience of symptoms ( p = 0.009, Fisher’s exact) does exist.�An hemangioblastoma associated spinal cyst was found on MRI in 10/28 patients (35.7%) with hemangioblastomas. In 23 patients a t2 weighted sequence was performed to measure peritumoral edema, the remaining 5 patients were excluded in this part of the  analysis. Nine out of 23 patients (39.1%) showed peritumoral edema. A significant association between the presence of peritumoral edema and the presence of a spinal cyst (p < 0.001, Fisher’s Exact Test) exist.   �8 both edema and cysts�10 cysten�9 oedeem



Peritumoral Edema and Cysts
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Peritumoral Edema and Cysts
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Peritumoral Edema and Cysts

• Observation: development of spinal cyst preceded by the formation of peritumoral edema
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Presentation Notes
Sagittal contrast enhanced tT2 weighted image of the cervical spinal cord in a 43 year old VHL-patient demonstrates the growth of an hemangioblastoma associated spinal cyst in time. A. Image performed in 2012 shows extensive peritumoral edema at level C1-Th1. B. This image performed in 2013 shows a spinal cyst formation at level C3-C4  (white arrow) C. Sagittal T2 weighted image performed in 2015 shows increase in size D. Sagittal T2 weighted image performed  in 2017 shows the formation of  a new cyst at level C1.��What we noticed was: in all of our patients who developed a spinal cysts, the development of the cyst was preceded by peritumoral edema. ��The underlying mechanisms leading to formation and progression of peritumoral cysts have been defined through proteomic analysis and imaging findings. Pathologically increased vascular permeability within the hemangioblastoma leads to plasma ultrafiltrate extravasation into the interstitial spaces of the tumor. This fluid is then driven into the surrounding tissues by high interstitial tumor pressure, leading to the development of peritumoral edema.35,36 When the resorptive capacity of the surrounding tissues is overcome, a peritumoral cyst forms, providing a significantly larger resorptive surface area for this excess fluid. Due to increasing mass effect, the expansion of peritumoral cysts often leads to new or worsening symptoms. Because plasma ultrafiltrate extravasation through pathological leaky tumor vessels is the underlying driver of cyst formation, the tumor is the only focus of surgical resection and the cyst wall does not need to be removed



Limitations

• Retrospective

• Study population

• Variance in MRI characteristics
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Presentation Notes
I have to say this study has his limitations. �First, this study was a retrospective study, which means symptoms were described in medical notes and retrospectively they were scored according to the mccormick classificationin order to standardize them.��Secondly, as von hippel lindau disease is a rare disease and our database with VHL patients was therefore quit small, this could affect some results��and tjhe last limitation what we noticed in the re-evaluation of the MR images of the patients, was that in … patients no t2 images were available. 



Conclusion

• Nearly 90% of VHL patients will develop one or more CNS 
hemangioblastoma(s)

• Hb growth is unpredictable, which makes a regular follow up necessary

• The presence of peritumoral edema and spinal cysts are associated
with symptoms

• Further (prospective) studies with larger study populations are 
needed

Presenter
Presentation Notes
peritumoral edema is a precursor of formation of spinal cyst 



Take home message

The presence of peritumoral edema and/or spinal cysts 
on MRI in VHL-patients with spinal hemangioblastomas is 
associated with symptoms and may alert the clinician, to 

intensify the radiological and neurological follow up in 
order to prevent irreversible morbidity.
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Presentation Notes
- Conclusie�- 
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And as this is the end of my presentation I would like to thank all of the people that are mentioned on this slide for their work on this research project. If there are any questions please don’t hesitate to contact me by email. And thank you for your attention. 



Additional Slides
Results - Growth pattern Hb

• 18 Stable

• 25 Progression
• 14 Saltatory
• 4 Linear
• 7 Exponential
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A number of 78 spinal hemangioblastomas was found in 28 patients. Thirty-five hemangioblastomas were excluded for this part since they were not visible on four consecutive scans. Of the remaining 43 hemangioblastomas eighteen (41.9%) remained stable during study period and 25 (58.1%) progressed in various growth patterns. Fourteen (56.0%) of the progressing hemangioblastomas showed a saltatory growth pattern, 4 (16.0%) linear growth and 7 (28.0%) exponential growth (see figure 1 - growth patterns). ���prospective natural history studies demonstrate that CNS hemangioblastomas typically grow in a saltatory pattern. Due to this unpredictable growth pattern, surgical resection is reserved for symptomatic lesions, as many tumors do not become symptomatic.��No association between clinical symptoms and growth patterns (p=0.84, Fisher’s Exact) was found.��Conclusion: growth of spinal hemangioblastomas is unpredictable, radiological progression of the hemangioblastoma itself is therefore not an optimal marker. And you can not base your decision whether to treat or not to treat. ��
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