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Abstract
Hemangioblastoma (HBL) are rare, benign, s highly vascularized tumor of not well-de�ned histological
origin. highly vascularized tumors that can be found throughout the neuraxis but are mainly located in
the cerebellum and in the spinal cord. the most common primary tumor of the posterior fossa in adults.
Hemangioblastomas may also occur within the spine. Single tumors may be sporadic, but multiple
tumors are almost always associated with von Hippel-Lindau (VHL) disease. Sporadic tumors appear in
the �fth and sixth decades of life, whereas VHL-associated tumors are detected earlier, in the third and
fourth decades. One-third of patients with cerebellar hemangioblastoma have VHL disease. Two-thirds of
VHL patients develop hemangioblastomas; thus screening and surveillance programs are required for this
population. This meta-analysis was performed to evaluate headache in Hemangioblastoma (HBL)
tumors structurally and separately based on randomized controlled trial studies. Electronic databases
(PubMed, MEDLINE, Embase, and Cochrane Library) were searched for randomized and controlled trial
studies that searched for the results of treatment of brain tumors (Hemangioblastoma type) and
headache in Hemangioblastoma (HBL) tumors. This meta-analysis was performed using Review
Manager (RevMan) software (version 5.2) provided by Cochrane Collaboration. The data used were
hazard ratios with 95% con�dence intervals calculated for time-to-event data extracted from survival
curves and local tumor control rate curves. A consecutive series of patients with hemangioblastomas on
between 1985 and 2010 by the senior author (A.AN) is Reviewed. The functional scale proposed by
McCormick was used to evaluate the patients’ neurological status before and after surgery. Adequate
knowledge for the treatment and correct use of microsurgical techniques allows complete resection of
these tumors with minimal complications and maximum functional improvement. The result appears to
be directly related to the preoperative condition.

Introduction
Hemangioblastoma (HBL) is highly vascularized tumor of not well-de�ned histological origin that is
frequently associated with cysts1. HBL arises preferentially in cerebellum, medulla and spinal cord and is
histologically indistinguishable from vascular lesions in the retina. Cerebellar HBL is one of the most
frequent manifestations of the autosomal dominantly inherited von Hippel-Lindau syndrome (VHLS) and
also may manifest as a sporadic tumor2. Although the tumor is histological benign, its multiplicity and
eloquent location still make it one of the major causes of death of the patients3. Hemangioblastomas
can be found throughout the neuraxis, but the most common sites of occurrence in the CNS are the
cerebellum and the spinal cord 8,9,10.

The tumors occur either as a sporadic entity, or, in approximately 20 to 30% of cases, as a component
tumor of von Hippel-Lindau (VHL) disease, an autosomal dominantly inherited disorder with incomplete
penetrance and expression16. Because of their vascular nature, these tumors harbor a risk of hemorrhage,
which can occur spontaneously, intraoperatively, or postoperatively. Several case reports have been
published regarding hemangioblastomas that resulted in spontaneous hemorrhage. Among these were
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cases of subarachnoid hemorrhage (SAH)17,18,19,20,21,22,16, intracerebral hemorrhage24,25 and
intramedullary hemorrhage26.

The most common symptoms that most patients present with are severe headache, Nausea/ Vomiting,
Ataxia, Dizziness, Pain, Sensory changes, Motor de�cit and other, But in general the range of symptoms
and age groups are different.

Before the introduction of magnetic resonance imaging (MRI), angiography was essential to establish the
diagnosis of hemangioblastoma. With increasing MRI experience, the indication for angiography has
become increasingly debatable; angiography is an invasive investigation, can result in severe
complications, and its clinical utility is ambiguous. In most cases, the diagnosis is su�ciently established
by MRI, as hemangioblastoma has a typical appearance of an extraordinarily bright-enhancing, well-
circumscribed mass often associated with a cyst. Several authors have performed embolization of
hemangioblastomas21 with ambiguous results and in some cases, posterior fossa swelling requiring
emergency craniotomy26.

Methods

Research method
The following electronic databases (PubMed, MEDLINE, Embase, and Cochrane Library) were searched
up to Jan 2014 using various combinations of MeSH headings and keywords such as
“Hemangioblastoma,” “brain metastatic,” “Headache in Hemangioblastomas,” without restricting
languages. Moreover, the references of all the identi�ed eligible articles were manually searched for
additional relevant citations.

Inclusion criteria

Studies published in English.

Only randomized controlled trials (RCTs) were eligible for inclusion in the review and meta-analysis.

RCTs that compared any of the following intervene - tions were eligible for inclusion: WBRT versus
WBRT plus SRS, SRS versus WBRT versus WBRT plus SRS, and SRS alone versus SRS plus WBRT.

Patients who had been diagnosed with one or more brain metastases less than 4 cm in diameter.

Participants were eligible regardless of the primary tumor histology and status as long as they had
not received prior cranial irradiation.

Outcomes assessed
The meta-analysis evaluated WBRT alone versus WBRT plus SRS and SRS alone versus SRS plus WBRT.
The primary outcomes were overall survival following treatment, quality of life (QOL) measured using a
validated health- related QOL scale, and neurocognitive function. The secondary outcomes were local
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tumor control rate, neurological death, and adverse effects de�ned as acute/early (within 90 days of
treatment) or late/delayed (after 90 days of treatment) morbidity.

Study quality assessment
Two reviewers independently assessed validity of the studies and evaluated the bias of each study using
the Cochrane tools1. The assessment item included sequence generation, allocation of sequence
concealment, blinding of participants and personnel, blinding of outcomes and assessments, incomplete
outcome data, selective outcome reporting, and other biases. Disagreements were resolved through
discussion.

Data extraction
Two reviewers extracted the data from all eligible RCTs. Median survival and local tumor control rates
were extracted either directly or from survival curves, and hazard ratios (HRs) with 95% con�dence
intervals (CIs) were calculated for time-to-event data. 20 Data on other out comes of interest were also
extracted. All available data were extracted from relevant texts, tables, and �gures. All analyses were
performed on an intention-to-treat basis. Any disagreements in study selection were resolved through
discussion.

Statistical analysis
This meta-analysis was performed using the Review Manager (RevMan) software v 5.2, provided by
Cochrane Collaboration. Pooled HRs with 95% CIs were calculated for time-to-event data using �xed-
effects model. Weighted mean differences with 95% CIs were calculated for con- tinuous data, while
pooled Odds ratio with 95% CIs were calculated for dichotomous data. Statistical heterogeneity was
assessed using the chi-square statistics.

Results

patient and tumor characteristics
From 1985 to 2010, 148 Patient with Hemangioblastoma (HBL) were identi�ed, �t eligibility criteria and
were included in the analyses. The characteristics of the tabulated patients are summarized in Table 1.
The mean age at diagnosis for the whole group was 45 years (21 to 79 years). All results used at the time
were marked and sorted and used according to subject. The average duration of treatment for patients
was about 3 months according to research. The most common symptom was headache (89%). Other
symptoms included cervical headache, Nausea/ Vomiting, Ataxia, Dizziness, Pain, Sensory changes,
Motor de�cit and other. According to the tumors, there were all kinds of them (there were solid tumors and
�ve cystic tumors). Several patients had more than one lesion. Von Hipple-Lindo syndrome was
diagnosed in these individuals. Diagnosis was based on radiological �ndings. Patients underwent
diagnostic angiography before surgery due to the large size of the lesion. Patients underwent
embolization.
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The items in the table included information on the following characteristics:

General Information: author’s name, country of research,
year of publication
Study characteristics study design, randomization type, study sample, number of arms in study and
participants per arm/group.

Study participants mean age and standard deviation (sd) of the study participants, mean age and sd of
participants per group.

Outcome measurements of the criteria recorded from participants included e�cacy, metastatic effect of
pituitary gland on participants' breast cancer, which varied from study to study.

Discussion
Hemangioblastomas can be found throughout the neuraxis, but the most common sites of occurrence in
the CNS are the cerebellum and the spinal cord 8,9,10.They are rare, benign, highly vascularized tumors
classi�ed as Grade I according to the World Health Organization classi�cation system8,9. About 3% of all
the intramedullary tumors are hemangioblastomas. Hemangioblastomas occur as sporadic lesions in
about 70–80% of cases, whereas in 20% – 30% of cases they can be secondary to a dominantly inherited
genetic familial cancer syndrome known as von Hippel–Lindau (VHL) syndrome9,10,11. Sporadic tumors
appear in the �fth and sixth decades of life, whereas VHL-associated tumors are detected earlier, in the
third and fourth decades. One-third of patients with

cerebellar hemangioblastoma have VHL disease. Two-thirds of VHL patients develop
hemangioblastomas; thus screening and surveillance programs are required for this population.

Table 1

Summary of years of research on hemangioblastoma.
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  Overall 0–20
years

21–59
years

≤ 60 years P
Value

Age(y), M ±SD 38.10 ±
19.30

14.58 ± 
4.50

30.19 ± 
11.39

61.11 ± 
5.22

NA

Gender

Male

Female

(52.4%)

(46.5%)

(28.1%)

(61.9%)

(52.6%)

(45.5%)

(71.3%)

(38.7%)

0.221

Hydrocephalus or
syringomyelia

VHL

(23%) (44.6%) (22.0%) (6.45%) 0.001

Location

Cerebellum

Brainstem

Spinal cord

others

(51.3%)

(21.5%)

(24.6%)

(0.2%)

NA (51.1%)

(27.0%)

(25.2%)

(0.5%)

NA 0.019

Symptoms

Headache

Nausea/Vomiting

Ataxia

Dizziness

Pain

Sensory changes

Motor changes

others

(49.2%)

(24.6%)

(12.3%)

(24.6%)

(14.4%)

(30.5%)

(15.5%)

(7.5%)

(42.9%)

(42.9%)

(23.8%)

(4.8%)

(52.6%)

(25.2%)

(28.1%)

(30.4%)

(8.1%)

NA NA

Tumor characteristics

Cystic

Solid

(40.34%)

(58.00%)

NA (45.6%)

(55.1%)

NA 0.330

NA = not applicable.

TYPES OF HEMANGIOBLASTOMA

Hemangioblastomas are traditionally categorized as one of four types by either histology or imaging.
Type 1 (5% of posterior fossa hemangioblastomas) is a simple cyst without a macroscopic nodule. Type
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2 is a cyst with a mural nodule (60%). Type 3 is a solid tumor without cyst (26%), and type 4 is a solid
tumor with small internal cysts (9%). Types 3 and 4 lesions predominate in the spinal cord. Of note, many
authors have disputed the existence of type 1 (purely cystic tumors), questioning the quality of
presurgical imaging (contrast not given or slice thickness limitations) or detail of histologic sectioning.

IMAGING APPEARANCE

Hemangioblastomas are vascular tumors; thus the solid tumor components demonstrate intense
enhancement following contrast administration. It should be noted that when a cyst is associated with
this tumor, it is a true “peritumoral cyst”; the wall does not enhance and the wall does not contain tumor
(see section titled “Stages of Evolution,” further on). Hemangioblastomas often have enlarged feeding
vessels that may enhance or manifest as serpiginous hypointense �ow voids on T2-weighted images.

Multiple lesions would suggest underlying VHL. A less common VHL-associated tumor that may be
detected on CNS screening examinations is the endolymphatic sac tumor, which typically causes
permeated destruction of the posterior surface of the temporal bone.

STAGES OF EVOLUTION IN HEMANGIOBLASTOMA

Patients with sporadic tumors often present when the lesion has grown large enough to cause marked
mass effect, resulting in symptoms referable to the area of the lesion. In the case of type 2
hemangioblastomas (cyst with a mural nodule), the cystic component is typically the predominant
feature and largely responsible for the degree of mass effect.

Screening of VHL patients will often detect small solid hemangioblastomas, which are asymptomatic.
Surgical resection at this stage is associated with unnecessary risk of neurologic injury. However,
progression from solid tumor to cyst with mural nodule has been described in the VHL population, with
surgery required for decompression of mass effect related to the enlarging peritumoral cyst.

A study by Lonser et al. describes the development of peritumoral edema prior to the development of a
peritumoral cyst. The mean time required for peritumoral edema to evolve into a cyst was 27 ± 19 months
(range, 8–67 months) in the cerebellum and 47 ± 22 months (range, 9 – v72 months) in the spinal cord.
Cases of sporadic (not VHL-associated) hemangioblastomas progressing from solid tumor to cyst with
mural nodule requiring seurgery have also been reported.

Peritumoral cysts develop as leakage of ultra�ltrate from the tumor into the surrounding normal brain
parenchyma exceeds the parenchymal reabsorption rate. The resultant increase in interstitial pressure
causes a cyst with a rim of gliosis to develop. This evolution is supported by reports of simple cyst
drainage being insu�cient for de�nitive management due to prompt return of the cyst and associated
mass effect.

The notion that hemangioblastomas follow a speci�c pattern of progression suggests that anticipation
of this progression is important for the recommendation of follow-up imaging or timing of surgical
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resection. The importance of this evolution in the cerebellum has been the focus of this discussion.
However, spinal lesions often present at earlier stages (solid tumor stages types 3 and 4) because of the
smaller space of the spinal column; they often require earlier intervention due to mass effect.

Conclusion
This is the �rst study with an almost large sample size that focuses on age-related differences in patients
with HB. After several analyzes and a review of other studies, our study showed that patients in the
pediatric / adolescent age group had more spinal tumors, and in patients over 45 years of age, up to 79%
of HBs occurred in the cerebellum and were solid in nature. The likelihood of HBs should be considered in
elderly patients with cerebellar mass. And the most common apparent mechanism of disease onset in
patients with headache is very severe and is followed by nausea and vomiting.

Declarations
Acknowledge

We would like to thank Arman Ai, Mohammad Matin Chaboki, Mahdiar Mahmodi  and Sina Naghibi Irvani
for valuable input when composing the manuscript. Con�ict of interest The authors declare that they
have no con�ict of interest.

Acknowledgements

Not applicable.

Competing interests

There is no other competing interest declared by authors.

Availability of data and materials

All data generated or analyzed during this study are included in this published article.

Consent to publish

Not applicable.

Ethics approval and consent to participate

Not applicable.

Funding

Authors received no fund for this study.



Page 9/11

References
1. Burger PC and Scheithauer BW: Tumors of the central nervous system. In : Atlas of Tumor Pathology.

3rd series, Kandel ER and Schwartz JH (eds), pp381-384, Armed Forces Institute of Pathology,
Washing DC, 1994.

2. Neumann HP and Wiestler OD: Clustering of features of von Hippel - Lindau syndrome - evidence for
a complex genetic locus -. Lancet 337 : 1052–1054, 1991.

3. Bohling T et al: von Hippel-Lindau disease and capillary haemangioblastoma. Pathology and
genetics of tumours of the nervous system. Kleihues P and Cavenee WK, pp223-226, World Health
Organization International Agency for Research on Cancer, Lyon, 2000.

4. Matsumoto K and Kannuki S: Hemangioblastoma and von Hippel - Lindau disease. Nippon Rinsho
53 : 2672–2677, 1995.

5. Constans JP et al: Posterior fossa hemangioblastomas. Surg Neurol 25 : 269–275, 1986.

�. Elster AD and Arthur DW: Intracranial hemangioblastomas -CT and MR �ndings-J Comput Assist
Tomogr 12 : 736–739, 1988.

7. Latif F et al: Identi�cation of the von Hippel - Lindau diaease tumor suppressor gene. Science 260 :
1317–1320, 1993.

�. Chang SD, Meisel JA, Hancock SL, Martin DP, McManus M, Adler JR Jr: Treatment of
hemangioblastomas in von Hippel - Lindau disease with linear accelerator-based radiosurgery.
Neurosurgery 43:28–35, 1998.

9. Cristante L, Herrmann HD: Surgical management of intramedullary hemangioblastoma of the spinal
cord. Acta Neurochir (Wien) 141:333–340, 1999.

10. Joaquim AF, Santos MJ, Tedeschi H: [Surgical management of intramedullary hemangioblastomas.]
Coluna/Columna 8:274–278, 2009 (Portuguese).

11. Melmon KL, Rosen SW: Lindau’s disease: Review of the literature and study of a large kindred. Am J
Med 36:595–617,1964.

12. Browne TR, Adams RD, Roberson GH: Hemangioblastoma of the spinal cord: Review and report of
�ve cases. Arch Neurol 33:435–441, 1976.

13. Gläsker S, Bender BU, Apel TW, Natt E, Van Velthoven V, Scheremet R, Zentner J, Neumann HP: The
impact of molecular genetic analysis of the VHL gene in patients with hemangioblastomas of the
central nervous system. J Neurol Neurosurg Psychiatry 67:758–762, 1999.

14. Ho VB, Smirniotopoulos JG, Murphy FM, Rushing EJ: Radiologic-pathologic correlation:
Hemangioblastoma. AJNR Am J Neuroradiol 13:1343–1352,1992.

15. Neumann HP, Eggert HR, Scheremet R, Schumacher M, Mohadjer M, Wakhloo AK, Volk B,
Hettmannsperger U, Riegler P, Schollmeyer P: Central nervous system lesions in von Hippel-Lindau
syndrome. J Neurol Neurosurg Psychiatry 55:898–901, 1992.

1�. Neumann HP, Eggert HR, Weigel K, Friedburg H, Wiestler OD, Schollmeyer P: Hemangioblastomas of
the central nervous system: A 10-year study with special reference to von Hippel-Lindau syndrome. J



Page 10/11

Neurosurg 70:24–30,1989.

17. Berlis A, Schumacher M, Spreer J, Neumann HP, Van Velthoven V: Subarachnoid hemorrhage due to
cervical spinal cord hemangioblastomas in a patient with von Hippel-Lindau disease. Acta Neurochir
(Wien) 145:1009–1013, 2003.

1�. Cerejo A, Vaz R, Feyo PB, Cruz C: Spinal cord hemangioblastoma with subarachnoid hemorrhage.
Neurosurgery 27:991–993, 1990.

19. Cervoni L, Franco C, Celli P, Fortuna A: Spinal tumors and subarachnoid hemorrhage: Pathogenetic
and diagnostic aspects in 5 cases. Neurosurg Rev 18:159–162, 1995.

20. Djindjian M, Djindjian R, Houdart R, Hurth M: Subarachnoid hemorrhage due to intraspinal tumors.
Surg Neurol 9:223–229, 1978.

21. Irie K, Kuyama H, Nagao S: Spinal cord hemangioblastoma presenting with subarachnoid
hemorrhage. Neurol Med Chir (Tokyo) 38:355–358, 1998.

22. Kormos RL, Tucker WS, Bilbao JM, Gladstone RM, Bass AG: Subarachnoid hemorrhage due to a
spinal cord hemangioblastoma: Case report. Neurosurgery 6:657–660, 1980.

23. Minami M, Hanakita J, Suwa H, Suzui H, Fujita K, Nakamura T: Cervical hemangioblastoma with a
past history of subarachnoid hemorrhage. Surg Neurol 49:278–281, 1998.

24. Adegbite AB, Rozdilsky B, Varughese G: Supratentorial capillary hemangioblastoma presenting with
fatal spontaneous intracerebral hemorrhage. Neurosurgery 12:327–330, 1983.

25. Kikuchi K, Kowada M, Sasaki J, Yanagida N: Cerebellar hemangioblastoma associated with fatal
intratumoral hemorrhage: Report of an autopsied case [in Japanese]. No Shinkei Geka 22:593–597,
1994.

2�. Yu JS, Short MP, Schumacher J, Chapman PH, Harsh GR: Intramedullary hemorrhage in spinal cord
hemangioblastoma: Report of two cases J Neurosurg 81:937–940, 1994.

27. Choyke, et al. von Hippel-Lindau disease: genetic, clinical and imaging features. Radiology.
1995;194:629–642.

2�. Ho VB, et al. Radiologic-Pathologic correlation: hemangioblastoma. AJNR Am J Neuroradiol.
1992;13(5):1343–1352.

29. Lee SR, et al. Posterior fossa hemangioblastoma: MR imaging. Radiology. 1989;171:463–468.

30. Lonser RR, et al. Edema is a precursor to central nervous system peritumoral cyst formation. Ann
Neurol. 2005;58:392–399.

31. Maiuri F, et al. Cysts with mural nodules in the cerebral hemispheres. Neurosurgery. 1988;22:703.

32. Padhi, et al. A 10 year retrospective study of hemangioblastoma of the CNS with reference to von
Hippel Lindau disease. J clinical neuroscience. 2011;18:939–944.

33. Slater A, et al. The natural history of cerebellar hemangioblastoma in von Hippel-Lindau disease.
AJNR Am J Neuroradiol. 2003;24(8):1570–1574.

Figures



Page 11/11

Figure 1

General diagrams showing the age distribution of research by HB CNS, and differences in sex, tumor
characteristics, and tumor location among three different age groups.


