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Relationship between Spinal  
Hemangioblastoma Location and Age 
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Study Design: Retrospective case series. 
Purpose: To investigate the relationship between tumor location and clinical characteristics.
Overview of Literature: Hemangioblastoma is a rare disease that develops in the central nervous system. Magnetic reso-
nance imaging (MRI) is useful to evaluate hemangioblastomas. Hemangioblastoma’s location is designated as intramedullary, 
intramedullary+extramedullary, or extramedullary by MRI.
Methods: We analyzed 11 patients who underwent surgery for spinal hemangioblastoma. Using T1 contrast axial MRI data, the 
cases were divided into three groups (intramedullary, intramedullary+extramedullary, and extramedullary). Patient demographics, MRI 
findings, and preoperative neurological status were analyzed and compared for each group.
Results: The average age of patients with intramedullary, intramedullary+extramedullary, and extramedullary hemangioblastoma was 
34.0, 64.4, and 67.5 years, respectively. Patients in the intramedullary hemangioblastoma group were younger than the other groups. 
Extramedullary cases had a smaller syrinx compared to the other groups.
Conclusions: Age may play an important role in the hemangioblastoma tumor location and the subsequent diagnosis by an MRI. 
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Introduction

Hemangioblastomas are vascular tumors found through-
out the central nervous system [1-3] including the cer-
ebellum, spinal cord, spinal nerves, and brain stem [4,5]. 
Spinal hemangioblastoma is a rare disease that accounts 
for 2%–15% of all spinal cord neoplasms [6-8]. Spinal 
hemangioblastoma may occur sporadically (70%–80% of 
cases), or as a component of von Hippel-Lindau (VHL) 
disease (20%–30% of cases) [8-10]. 

Magnetic resonance imaging (MRI) is used to diagnose 
spinal cord hemangioblastoma. Compared to the spinal 

cord, hemangioblastoma is usually hypointense to isoin-
tense on T1-weighted sequences and isointense to hyper-
intense on T2-weighted sequences. On T1-weighted MRIs 
with contrast enhancement, the tumors appear as bright, 
enhanced lesions. 

Although spinal hemangioblastomas have benign 
features, such as those associated with a World Health  
Organization grade I classification, patients often have 
rapid symptom progression and are treated with surgery. 
Therefore, it is important to identify the tumor location 
using preoperative MRI to achieve total tumor resection 
and improve the surgical outcome. Imagama et al. [11] 
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classified the location of spinal hemangioblastomas using 
MRI and determined the association between tumor loca-
tion and Ki67 activity using pathological findings. 

The purpose of this study was to investigate the associa-
tion between patient demographics and spinal hemangio-
blastoma location.

Materials and Methods

The study design was a retrospective chart review. In-
formed patient consent was obtained. Eleven patients who 
underwent surgery for spinal hemangioblastoma in our 
department from 2010 to 2013 were included in the study. 
All patients were diagnosed using preoperative plain and 
contrast MRI. Preoperative neurological status was evalu-
ated according to the functional scale described by Mc-
Cormic et al. [12] Patients underwent surgical removal 
using the posterior approach under a microscope.

The patients were divided into three groups based 
on tumor location (intramedullary, intramedullary+ 
extramedullary, and extramedullary) according to the 
Imagama’s report [11]. Location was determined by T1 
contrast axial MRI findings. 

From our analysis, intramedullary hemangioblastomas 
were intramedullary focal enhanced (focal type) (Fig. 1). 
Intramedullary+extramedullary hemangioblastomas had 
strong signals for both the extramedullary and intramed-
ullary components (snowman sign) (Fig. 2). Extramed-
ullary hemangioblastomas showed compression of the 

spinal cord from the outside, and the boundary lines be-
tween the tumor and the spinal cord were smooth (smooth 
type) (Fig. 3). Patient demographics, MRI findings, and 
preoperative neurological status were analyzed and com-
pared between groups. 

Fig. 1. A case of intramedullary hemangioblastoma. On 
the contrast axial T1WI magnetic resonance imaging, a 
focal tumor was observed in the intramedullary region 
(focal type).

Fig. 2. A case of intramedullary+extramedullary he-
mangioblastoma. On the contrast axial T1WI magnetic 
resonance imaging, the enhanced tumor existed in 
intramedullary and extramedullary regions (snowman 
sign).

Fig. 3. A case of extramedullary hemangioblastoma. On 
the contrast axial T1WI magnetic resonance imaging, 
smooth boundary lines were clearly seen between the 
tumor and spinal cord.
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Results

Patient demographics and MRI findings are summarized 
in Table1. 

1. Patient characteristics and neurological status 

Eight males and 3 females were included in this study. The 
average age of these patients was 53.9 years (range, 14–81 
years). One patient was diagnosed with VHL disease (Case 
10). Nine patients were classified as McCormick grade I, 
and two patients were classified as McCormick grade II. 

2. MRI findings 

Four cases had tumors in the cervical spine, 5 cases in the 
thoracic spine, and 2 cases in conus region. In all cases, 
the presence and extent of syrinx ranged from 2 to 15  
vertebrae (mean, 7.9 vertebrae) on the sagittal T2WI MRI.  
Intramedullary (focal type), intramedullary+extramed- 
ullary (snowman sign), and extramedullary (smooth type) 
tumors were present in 4, 5, and 2 cases, respectively. 

The average age of patients with intramedullary, intra- 
medullary+extramedullary, and extramedullary heman-

gioblastoma was 34.0, 64.4, and 67.5 years, respectively. 
Patients with intramedullary hemangioblastoma were 
younger than the other groups. In extramedullary cases, 
the presence and extent of syrinx was 2 and 3 vertebrae, 
respectively. The average presence and extent of syrinx 
was 9.5 vertebrae and 8.8 vertebrae among intramedullary 
cases and intramedullary+extramedullary cases, respec-
tively. Syrinx was smaller in extramedullary cases. 

Preoperative neurological status was good, and no dif-
ference was observed between the three groups. 

Discussion

Spinal hemangioblastoma is a relatively rare tumor. It pre-
dominately occurs in male patients, with a reported male/
female ratio ranging from 1.6:1 to 5.5:1 [2,6,10,13]. On 
average, presentation occurs in the fourth decade of life. 

Spinal hemangioblastomas occur as intramedullary 
tumors that progress from under the pia matter to an 
intramedullary lesion. Thus, intramedullary tumors are 
most common. Imagama et al. reported that 84.6% of 
hemangioblastomas were intramedullary, 11.5% were 
intramedullary+extramedullary, and 3.8% were extra-
medullary. In contrast, Deng et al. [14] reported that the  

Table 1. Clinical and radiographic features of the 11 cases

Location of tumor Age (yr) Sex Level Syrinx (vertebra) McCormick grade

Intramedullary (focal)

42 Female Cervical   7 I

55 Male Cervical   6 I

25 Male Thoracic 10 I

14 Male Cervical 15 I

   Average 34.0 - -   9.5 -

Intra+extramedullary (snowman)

78 Male Thoracic 14 I

64 Female Cervical 12 I

62 Male Thoracic   2 II

58 Male Cornus   5 I

60 Male Thoracic 11 I

   Average 64.4 -   8.8 -

Extramedullary (smooth)

54 Male Cornus   3 I

81 Female Thoracic   4 II

   Average 67.5 - -   3.5 -
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percentage of tumors located in intramedullary, intramed- 
ullary+extramedullary, and extramedullary regions was 
41%, 37%, and 22%, respectively. Our data were similar to 
those obtained by Deng et al. [14].

Previous case reports showed that the average age of pa-
tients with extramedullary hemangioblastoma was greater 
than the average age of patients with all types of heman-
gioblastomas, with most patients in their 50’s (46–66 
years) [13, 15-19]. In our study, the patients with extra-
medullary hemangioblastoma were 54 and 81 years old. 
Thus, patients with extramedullary hemangioblastoma 
appear to be older than intramedullary cases in agreement 
with the previous reports.

Extramedullary hemangioblastoma causes no signal 
change in intramedullary regions, as shown in previous 
reports [13,17,19]. In this study, extramedullary heman-
gioblastoma cases had smaller syrinx compared to intra-
medullary and intramedullary+extramedullary cases. The 
syrinx findings on the sagittal MRI displays allow for dif-
ferentiation between extramedullary, intramedullary, and 
intramedullary+extramedullary hemangioblastoma. 

It is often difficult to differentiate hemangioblastomas 
from other intradural tumors, such as meningiomas by 
MRI. In particular, it is difficult to discriminate extra-
medullary hemangioblastoma and meningioma, because 
extramedullary hemangioblastoma have small syrinx. Age 
could be a factor used to diagnose hemangioblastoma. 

The main limitation of this study was the small sample 
size. More cases are needed to increase the accuracy of 
these results. Because the number of hemangioblastoma 
cases is limited, a multicenter research study would be 
more useful than a single institute study. The second limi-
tation is that the reason for the association between tumor 
location and patient age is unclear. Nevertheless, this 
study indicated that age might be an important factor to 
characterize hemangioblastoma.

Conclusions

The average age of patients with intramedullary heman-
gioblastoma was 34.0 years, which was lesser than those 
for patients with extramedullary and extramedullary+  
intramedullary hemangioblastomas. Thus, age may play 
an important role in the likelihood of a hemangioblastoma 
location. Age should be considered when diagnosing he-
mangioblastoma by MRI. 
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