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Abstract

Purpose: total removal of spinal hemangioblastomas with satisfactory clinical outcomes remains a challenge. We aimed to
evaluate the surgical outcomes of our spinal hemangioblastomas patients, summarize our experiences with this condition and
review-related literature. Methods: records of 18 spinal hemangioblastoma patients who underwent microsurgical resection
were analyzed retrospectively. Clinical features, surgical procedures and outcomes were reviewed to assess the prognosis of
their spinal hemangioblastomas. The McCormick classification method was used to evaluate spinal function and MR scans
used to assess location and features of the tumor pre-surgically, tumor recurrence and syringomyelia status post-surgically.
Results: total resection of 37 tumors was achieved in all 18 cases. Of those patients, two (11%) were accompanied with von
Hippel-Lindau (VHL). Of the 37 tumors, 3 (8.1%) were completely intramedullary, 16 (43.2%) intramedullary—extramedul-
lary and 18 (48.6%) primarily extramedullary. Tumors accompanied with syringomyelia were present in 17 (94.4%) patients.
Clinical symptoms such as pain were reduced within 48 h after surgery in 16 patients. Post-operative neurological functions
improved in all cases at 3 months post-surgery. Over the subsequent 3—18 month follow-up period, pre-operative symptoms
improved in all 18 patients and no tumor recurrence was present. Syringomyelia was reduced or absent within 3—6 months.
Conclusions: our results indicated that a complete microscopic resection was effective in eliminating symptoms in these
spinal hemangioblastoma patients, who showed a good prognosis after surgery. These improvements in clinical symptoms
may be associated with the blood flow changes, but not with reductions and/or eliminations of syrinx after surgery.
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Introduction

Spinal hemangioblastoma is a highly vascularized benign
tumor, which accounts for 2-15% of all primary spinal cord
tumors [1]. It is the third most common basis for morbidity
in spinal cord tumors, followed only by astrocytoma and
ependymoma [2]. Spinal hemangioblastoma can occur spo-
radically or as a manifestation of von Hippel-Lindau (VHL)
disease, which is characterized by numerous lesions that
tend to be widely distributed throughout the central nerv-
ous system. Approximately, 20-30% of spinal hemangio-
blastomas are a manifestation of VHL disease [3], which
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can cause serious neurological damage and a high rate of
morbidity. Clinically, microsurgical resection remains the
first line of therapy for spinal hemangioblastomas, whereas
stereotactic radiosurgery may be an option for patients with
incomplete, residual and recurrent tumors, those with unfa-
vorable surgical resection outcomes or those requiring less
invasive procedures [4]. When comparing results obtained
between sub- versus total-resection of hemangioblastomas,
the latter approach has led to better outcomes [5, 6].
Magnetic resonance (MR) imaging represents the most
effective tool for the identification and definition of spi-
nal hemangioblastomas [7, 8]. As a result of MR, a sub-
stantial increase in the detection rate of this condition has
been possible of late [9]. On T1-weighted MR imaging,
the tumors appear as bright enhancing lesions, whereas
T2-weighted imaging can serve to better define the lesion
as well as identify any associated edema and syringomyelia
[10]. While the importance of MR in spinal hemangioblas-
tomas is well established, imaging characteristics of some
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spinal hemangioblastomas are not always obvious, which
often causes difficulties in clinical diagnosis and treatment.
Therefore, a critical aspect for a more effective use of MR
will require the development of detailed MR imaging char-
acteristics such as vascular supply and lesions, as well as
the existence of syringomyelia to help with the diagnosis
and pre-surgical evaluation of spinal hemangioblastomas.

In this study, we report on 18 cases of spinal hemangio-
blastomas who underwent surgery in our department and
summarize information on their clinical symptoms, surgery
and follow-up outcomes. In addition, based on our experi-
ence on the outcomes and observations of their MR images,
we suggest some guidelines for the pre-surgical evaluation
of these spinal hemangioblastomas as based on their MR
images.

Materials and methods
Subjects

We evaluated the records of 18 patients with microsur-
geries to remove spinal cord hemangioblastomas includ-
ing 2 patients with VHL disease in our Department of
Neurosurgery, at the Tianjin Huanhu Hospital, over the
period from January 2012 through January 2017. After
obtaining approval from the Institutional Review Board
committee at Tianjin Huanhu Hospital (approval number:

Fig. 1 Pre-operative
T2-weighted magnetic reso-
nance images from the thoracic
spine of a 50-year-old male.
Sagittal views (a, b) showing

a space-occupying lesion, as
well as extensive syringomyelia
expanding the spinal cord. Sag-
ittal (c) and axial (d, e) views
showing the hemangioblastoma
within the spinal cord. The
“flow-void” signal as seen in
vessels around the lesion (d)
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HHYY2018234), we retrospectively reviewed the patients’
medical records and radiological reports, including clini-
cal characteristics, imaging findings and clinical outcomes.

Clinical evaluation

Neurological functions were evaluated according to clas-
sifications of the McCormick method as performed before
and at 3 months after surgery. Clinical outcome data were
obtained from the medical records and radiological reports
at follow-up visits.

Imaging evaluation

Tumor location, distribution and presence/extent of syrin-
gomyelia were evaluated in each patient based on their
contrast-enhanced T2-weighted MR imaging results
(Figs. 1, 2). According to radiological results and intra-
operative observations, each tumor was classified as com-
pletely intramedullary, intramedullary—extramedullary
or primarily extramedullary. Gross-total resection was
defined as a complete tumor removal based on operative
microscopic findings and post-operative MR images. MR
scans were performed within 72 h after surgery and at 3,
6, 12 and 18 months following surgery to assess tumor
resection and presence/extent of syringomyelia (Fig. 3).
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Fig.2 Pre-operative
T2-weighted magnetic reso-
nance images from the thoracic
spine of a 56-year-old female.
Sagittal (a) and coronal (b)
views showing a space-occupy-
ing lesion posterior to T8 and
T9. An extensive syringomyelia
expanding the spinal cord was
present. ¢ Axial views showing
the lesion located in the spinal
cord parenchyma. d Tumor and
surrounding blood vessels as
viewed during surgery

Fig. 3 Post-operative
T2-weighted magnetic reso-
nance images from the thoracic
spine of a 56-year-old female. a
The semi-laminar resection and
(b) complete tumor resection
can be observed with enhanced
images within 72 h after the
surgery. b Tumor resection

was observed at 3 months after
surgery. No changes in syrin-
gomyelia were observed in this
patient at 3 months after surgery

Surgical procedures

All patients underwent MR examination of the entire spinal
cord prior to surgery to determine whether typical manifes-
tations of spinal hemangioblastoma were present. Typical

manifestations were defined as spinal compression and
occupying sites with an obvious T2 signal, accompanied by
clear increases in blood vessel “flow-void” signals around
the lesions with syringomyelia or total syringomyelia around
the lesion. Segment positioning was performed with use of
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X-rays prior to surgery and methylene blue marking was
performed. All patients underwent abdominal B-ultrasound
examination and ophthalmoscopy prior to surgery to exclude
potential complications of VHL, such as adrenal pheochro-
mocytoma, renal cysts and fundus choroid cysts. Pain relief
and dehydration treatment were permitted prior to surgery.
No patient underwent pre-operative embolization, external
beam radiation therapy or radiosurgery.

After patients were placed in the prone position under
general anesthesia, a posterior midline approach was used
to expose the target spinous process site as well as the corre-
sponding proximal and distal spinous processes, as identified
pre-operatively. An incision of the supraspinous ligament
was performed to separate paraspinal muscles. For unilateral
lesions <1.5 cm, we generally used hemi-laminectomy. After
separating paraspinal muscles, the semi-vertebral plate was
removed with use of a drill to the level of the superior and
inferior articular processes. The ligamentum flavum within
the spinal canal was then removed to expose the dura mater.
For larger tumors, we generally used laminectomy/lami-
notomy. The bilateral paraspinal muscles were separated
and secured. A drill with a 1.5 mm bit was used to fracture
the bilateral vertebral plates, then vertebral ligaments were
severed enabling removal of the vertebral plates and spinous
processes. Generally, after incising the dura mater along the
median longitudinal direction, it was then secured bilaterally
using non-invasive silk thread. Intraoperative neurophysi-
ological monitoring was used during surgery.

Overall, 18 operations for the resection of 37 spinal cord
hemangioblastomas were performed within the 18 patients
of this report. A single tumor was present in 16 cases, with
locations at cervical segments in 10 cases and thoracic seg-
ments in 6 cases. Multiple tumors were present in 2 cases
with VHL disease, with either 3 or 18 tumors being distrib-
uted from cervical segments to the conus medullaris. No
post-operative external-beam radiation therapy or stereotac-
tic radiosurgery were performed in any of the patients.

Results
Patient population and clinical characteristics

A total of 18 patients, including 10 males and 8 females,
underwent microsurgical treatment for intraspinal heman-
gioblastomas (Table 1). The mean+ SD age at first surgery
was 42.3+16.7 (16-65 years). As summarized in Table 1,
the main clinical symptoms included sensory changes in
18 patients (100%), pain in 17 (94.4%), motor deficits in
3 (16.7%) and bladder/bowel dysfunction in 1 (5.6%). A
total of 18 operations for the resection of 37 spinal cord
hemangioblastomas had been performed. Two patients
(11.1%) met the criteria for VHL disease. Among those
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Table 1 Clinical and imaging characteristics of 18 patients with 37
resected spinal cord hemangioblastomas®

Characteristic No (%)
M/F 10 (55.6)/8 (45.4)
Mean age at surgery (years) 42.3+16.7
Clinical symptoms
Sensory changes 18 (100)
Pain 17 (94.4)
Motor deficit 3(16.7)
Bladder/bowel dysfunction 1(5.6)
VHL disease 2(11.1)
Tumor location
Cervical 10 (55.6)
Thoracic 6(33.3)
Cervical and thoracic 1(5.6)
Thoracic and lumbar 1(5.6)
Tumor relation to spinal cord
Completely intramedullary 3(8.1)
Intramedullary—extramedullary 16 (43.2)
Primarily extramedullary 18 (48.6)
Mean size of tumor (mm?>) 22789+1113.2
No. of syrinx 17 (94.4)

*Mean values + standard deviation was expressed

with VHL disease, a total of 21 hemangioblastomas were
removed. In ten patients (55.6%), the hemangioblastomas
were located in the cervical spine, six (33.3%) in the thoracic
spine, one (5.6%) in both cervical and thoracic spines and
one in both thoracic and lumbar spines. Of the 37 tumors,
3 (8.1%) were completely intramedullary, 16 (43.2%) were
intramedullary—extramedullary and 18 (48.6%) were primar-
ily extramedullary, which were from 1 patient with 18 spi-
nal cord hemangioblastomas attached to the cauda equina.
The mean + SD tumor size was 2278.9+ 1113.2 mm® and
ranged from 673.5 to 4008 mm®. Tumors were accompanied
by syringomyelia in 17 patients (94.4%).

Clinical outcome

Neurological functions in these patients were evaluated at
3 months after the surgery with use of the McCormick clas-
sification method and compared with that obtained before
surgery (Table 2). Overall, the median preoperative McCor-
mick grade was II, whereas the median grade at 3 months
after surgery was 1. For the 11 patients at grade II before
surgery, all showed improved neurological functions with a
McCormick score of I. One patient with a score of II failed
to show any improvement in neurological functions at
3 months after the surgery. For the four patients with grade
III before surgery, their functions improved to grades I or
II. For the two patients with grade IV before the surgery,
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Table 2 Neurological status before surgery and at 3 months post-sur-
gery according to the McCormick classification

Grade After surgery
I(n=14) I (n=3) I (n=1) IV (n=0)
Before surgery
I1(n=0) 0 0 0 0
I (n=12) 11 1 0 0
I (n=4) 2 2 0 0
IV (n=2) 1 0 1 0

their neurological functions improved to grades I and II at
3 months after the surgery.

Follow-up

Symptoms such as pain were reduced in all patients within
48-72 h after surgery. Enhanced MR examinations were
performed at 72 h after surgery in each patient. Total tumor
resections were achieved in all 18 patients with no secondary
lesions, such as spinal cord hemorrhage and/or edema being
present. For the 17 of 18 patients with syringomyelia, the
syringomyelia was found to be reduced in one patient and
no change in the remaining 16 patients at 72 h after surgery.
Symptoms were found to continue to improve during the
inpatient stay. All patients underwent follow-up examina-
tions at 3, 6, 12 and 18 months after the surgery (Table 3).
As compared to their symptoms prior to the surgery, 17
showed improved symptoms at 3 months and all patients
reported that their symptoms have been improved when
assessed at 6, 12 and 18 months after surgery. MR imaging
results showed no tumor recurrence in any of the patients as
determined at any of the follow-up visits. In the 17 patients
with syringomyelia, 10 showed a reduction in syringomyelia
size at the 3-month follow-up visit. Although the remaining
seven patients showed no change in syringomyelia at this

3-month follow-up, their symptoms improved. As compared
to images obtained at the 3-month follow-up, six patients
showed no change, eight a reduction and three an absence of
syringomyelia when assessed at 6 months. As compared to
this 6-month assessment, 14 out of the 17 patients showed no
change and 3 showed an absence of syringomyelia status at
their 12- and 18-month follow-up visits. Interestingly, each
patient exhibited changes in syringomyelia status at vary-
ing times after surgery (Fig. 4). For some patients (n=7),
no changes in syringomyelia were observed at 3 months
after surgery but could be reduced, absent or unchanged at
6 months after surgery. Some patients (n=10) showed rela-
tively rapid reductions in syringomyelia at 3 months after
surgery and their status was observed to be further reduced,
absent or unchanged at 6 months after surgery. Overall, the
status of syringomyelia was stabilized by 12 and 18 months
after surgery.

Discussion

As spinal hemangioblastoma is a rare, benign tumor, reports
on its clinical characteristics, imaging findings, surgical pro-
cedures and outcomes are limited. Consistent with a pre-
vious study [5], sensory changes and pain were the major
symptoms observed in our patients, followed by motor defi-
cits, bladder/bowel dysfunction and other varied symptoms.
Approximately, 20-30% of spinal hemangioblastomas are a
manifestation of VHL disease [3]. While there is one report
indicating that 5/9 of their patients (55%) with spinal heman-
gioblastomas were affected by VHL disease [11], in our cur-
rent study, only 2/18 patients (11%) had VHL. Thus, this
percent may vary due to sample size and/or other factors. In
slightly more than half of our patients, the hemangioblasto-
mas were located in the cervical spine (55.6%), followed by
thoracic spine (33.3%) with one patient (5.6%) in both cer-
vical and thoracic spines and 1 (5.6%) in both thoracic and

Table 3 Clinical outcomes for the 18 patients at different follow-up periods

Parameter 2 Weeks 3 Months 6 Months 12 Months 18 Months
Preoperative symptoms
Unchanged 1 1 0 0 0
Improved 17 17 18 18 18
Tumor recurrence
Yes - 0 0 0 0
No - 18 18 18 18
Syringomyelia®
Unchanged - 7 14 14
Reduced - 10 8 0
Disappeared - 0 3 3 3

#As compared to the MR imaging at the prior follow-up visit
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Syringomyelia
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months (N=6) (N=1) (N=8) (N=2)

Fig.4 Diagram showing changes in syringomyelia status before and after surgery for each patient

lumbar spines. Similarly, the most common tumor location
was also found to be in the cervical spine, followed by the
thoracic and lumbar spines as reported by Siller et al. [12].

As reported in the literature, most hemangioblastomas
(92.6-95%) occur in the posterior region of the denticulate
ligament [10, 12], of which 66% are located in the posterior
root entry zone. We also observed a similar phenomenon,
in that all 39 tumors were located in the posterior region
of the denticulate ligament and were unilateral. Only 28/39
(71.9%) of the tumors were located in the posterior root
entry zone. The exact reasons for this phenomenon remain
unclear, but may be related to the source of tumor cells.
Pathologically, hemangioblastoma has been shown to be
comprised of three main components: matrix, endothelial
cells and mast cells. Initially, it was believed that tumors
were primarily from mast cells, however, subsequent studies
have shown that hemangioblastoma in the central nervous
system may originate from mesoderm cell residues [13—15].
The overall evidence regarding the bases of these tumors
is not particularly robust. Accordingly, the exact source of
tumor cells remains controversial. Recent findings as gener-
ated from molecular pathological analyses have suggested
that an allelic deletion of the VHL gene may be present in
all three cells of hemangioblastoma [13]. As these three cells
fail to display heterogeneity at the genetic level, it is not yet
possible to determine the origin of the tumor.

MR remains the primary diagnostic tool for spinal heman-
gioblastoma and has substantially enhanced the ability to
effectively diagnose this disease. As a highly vascularized
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lesion, hemangioblastoma is often manifested as showing
a highly uniform enhancement, usually with an increased
degree of “brightness”. In T1, the signal is uniform, while in
T2, the signal often shows characteristic abnormalities, gen-
erally consisting of an obvious vascular flow void shadow
in or around the tumor body. Thus, as compared to T1, the
diagnostic value of the T2 sequence is more reliable. Moreo-
ver, T2 images of hemangioblastoma display other features,
such as an expansion of the myelocoele in adjacent segments
of the tumor or the presence of total syringomyelia. How-
ever, such features may not be present in all patients. In our
study, 17/18 patients (94.4%) had syrinx, which is similar to
that of a recent study which reported that 22 tumors (81.5%)
were found to be accompanied by peri-tumoral edema and/
or syringomyelia [12]. However, in another report, only 30%
of their patients showed syringomyelia [16].

Pain and sensory disturbances are the first symptoms of
spinal hemangioblastoma, often manifested as segmental. In
later stages, myelopathy-like manifestations, such as hyper-
reflexia, scoliosis, urinary incontinence and limb weak-
ness often develop. The bases for these symptoms include
peri-tumoral edema, in addition to direct tumor compres-
sion, with the most notable contributing factor being the
formation of syringomyelia [17, 18]. Opinions vary as to
the mechanisms of syringomyelia formation. Most investi-
gators believe that it is the increased blood flow rates and
volumes resulting in increased venous pressure of fluid in
the spinal vein which are responsible for the gradual forma-
tion of syringomyelia in these highly vascularized tumors
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[19]. In our report, 17/18 patients showed obvious syrin-
gomyelia. The range of syringomyelia was significantly
larger than the segment where the tumor was located, with
some extensive syringomyelia expanding the spinal cord.
Moreover, when compared with other spinal cord tumors,
we found that intramedullary glioma often produced local
segmental syringomyelia, while compression resulting from
schwannomas and meningioma rarely generate syringomy-
elia. Such findings indicate that a hemangioblastoma gen-
erated syringomyelia is not only the result of compression
and local stimulation of the tumor but is also likely due to
systemic problems associated with the entire spinal cord.
For example, changes in blood perfusion and increases in
hydrostatic pressure of the entire spinal cord may represent
contributing factors.

Although syringomyelia can contribute to the symptoms
of spinal hemangioblastoma, the symptom improvement
after surgery may not be directly related with the post-oper-
ative recovery of the syrinx. In our study, we found that
16/18 patients had symptoms immediately relieved and/or
absent within 48 h after the surgery. Although MR imaging
was not conducted at 48 h after surgery, no obvious changes
were observed in syringomyelia in 16 patients at 72 h after
surgery when MR images were taken. One patient showed
a reduction in the size of their syrinx. Moreover, follow-up
MRI images revealed that syringomyelia was reduced in 10
of 17 patients and unchanged in the remaining seven patients
at 3 months after surgery, which suggests that symptom
recovery is faster than the reduction of syrinx. Therefore,
we considered that improvements in symptoms may not be
related with syringomyelia, whereas, blood flow changes
after surgery may result in the elimination of symptoms.
Using spinal angiography to examine blood distribution
in spinal cord can help to support our hypothesis. Unfor-
tunately, spinal angiography was not performed for our
patients after surgery.

Currently, the established and most effective treatment
for spinal hemangioblastoma is surgical resection, as applied
for sporadic cases or in cases of VHL syndrome [20, 21].
Whether asymptomatic spinal hemangioblastomas require
surgery is controversial and necessitates consideration of
two factors. The first being the growth expectation and prog-
nosis of the tumor and the second being the complications
and safety of the surgery. With regard to the first factor, it
has been suggested that in cases with a tumor volume >500
mm? and neurological symptoms which may occur over a
short period of time, the lesion should be treated surgically.
This protocol is based upon observations resulting from mul-
tiple groups of patients with spinal hemangioblastoma [22].
For patients with smaller tumor volumes (<500 mm?), no
obvious recent tumor growth or clinical symptoms, a more
conservative treatment is recommended. Of the patients in
our group, 12 had clinical symptoms and 6 a progressively

enlarged tumor over the 2 years of follow-up. Accordingly,
surgical treatment was performed on all 18 patients. When
evaluating tumor volume in the 18 patients of our group,
lesion volumes were >500 mm?>, with the average volume
being 2461.76 mm? and clinical symptoms were observed
in all cases. It was not possible to determine whether clinical
symptoms were present for lesions <500 mm?®.

In 17/18 of our patients, clinical symptoms were resolved
within 3 weeks after surgery, neurological functions
improved, and the patients returned to work. These find-
ings were similar to that reported in the literature where
recovery rates for spinal hemangioblastoma were found to
be>96% [23, 24], with no new neurological symptoms being
observed after surgery and most patients returning to work.
A number of notable characteristics regarding the tumors in
our group of patients should be specified. First, most tumors
were located on the dorsal side of the spinal cord, making
them easily accessible for surgery. Second, due to the lack of
hemangioblastoma homology and spinal nerve tissue devel-
opment, a clear boundary was present between the tumor and
spinal cord, even when the tumor was located in the spinal
cord, a relationship that was confirmed in our surgery. In
this way, although the tumor was closely adherent to the
surrounding tissues, the presence of a clear border enabled
a complete removal of the tumor with minimal damage to
the spinal cord. Third, while an abundant blood supply to
the tumors was present, this blood supply originated from
a single source. Tumors are generally located on the dor-
solateral side of the spinal cord and their blood supply is
typically from the ipsilateral root artery and anterior spinal
artery. Early control of the blood supply to the tumor in
surgery makes it easier to remove, however, severing of the
tumor drainage vein should be conservative after cutting off
the arterial blood supply. The artery ipsilateral to the tumor
can be removed, but electrocoagulation should be avoided,
to prevent any disruption in the venous return to the spinal
cord. Fourth, it may not be necessary to treat the syringo-
myelia in these cases. Syringomyelia is often spontaneously
relieved or dissipates within a few weeks after surgery and
its clinical symptoms usually dissipate within 1 week after
surgery. Fifth, there is currently no literature supporting
use of pre-operative embolization for spinal hemangioblas-
toma [25]. This treatment only increases the risk of surgery
and offers no overall benefit for the surgical procedure. No
pre-operative spinal angiography was performed on the
patients of our study. As based upon the literature reviewed,
all points listed above were confirmed from information as
derived from up to 20 years of follow-up studies on spinal
hemangioblastoma.

Recently, evidence regarding the natural history of
hemangioblastoma has been revealed from findings gener-
ated in conservative follow-ups and treatments of patients
with hemangioblastoma as determined at several different
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medical centers. Three forms of tumor growth have been
identified [26]. The first is saltatory growth, which consists
of rapid growth during its initial (certain) stage, followed by
a stable stage, and then a second growth at a later stage. Lin-
ear growth is the second form and involves a steady growth
of the tumor at a certain rate. Finally, exponential growth,
involves an ever-increasing tumor growth rate. Among these
three, saltatory growth is the most common form of tumor
growth [27], and one with an initial growth period that can
be followed by a silent period lasting for several months to
several years. There were nine patients that we followed for
1-3 years prior to surgery, and nine patients followed for
3 years before the recurrence and re-surgery. All showed
saltatory growth, with tumors often growing rapidly in the
initial period followed by a silent period. No cases of con-
tinued growth were observed in our 18 cases.

Our sample size was relatively small, as spinal hemangio-
blastoma is rare disease. With a larger sample size, it would
be possible to identify potential risk factors that affect prog-
nosis of spinal hemangioblastoma, surgical outcomes and
extent of the syringomyelia. In addition, the tumor growth
pattern within our study population was not completely
captured. With better understanding of the tumor growth
pattern, we could better determine the necessity and predict
the time for surgery. Moreover, it would be possible to better
understand the association between tumor size and patients’
symptoms, as well as to provide a better prediction regarding
the outcome of patients without surgery.

In conclusion, spinal hemangioblastoma represents a rela-
tively rare tumor that can usually be diagnosed with use of
MR at qualified medical centers. In this study, we reviewed
18 cases of spinal hemangioblastoma that were subjected to
microsurgery in our hospital. We found their surgical out-
come to be satisfactory as indicated by improved neurologi-
cal functions and no tumor recurrence as observed within
18 months of follow-up. The findings that symptoms were
quickly relieved after surgery suggests that these symptoms
may result from an abnormal distribution of blood flow.
Based on our observations, we propose that a hemangio-
blastoma generated syringomyelia is not only the result of
compression and local stimulation of the tumor but is also
likely to result from systemic problems associated with
the entire spinal cord. Moreover, our study showed that
the recovery of syringomyelia is not directly related with
improvements in clinical symptoms. Clinical symptoms can
be relieved within 48 h to 2 weeks after surgery, whereas the
reduction and elimination of syrinx were not observed until
3-6 months after surgery. We also propose that, in addition
to the clinical characteristics, surgical indications for spinal
hemangioblastoma may depend on MR characteristics which
include: (1) expansion of the central duct (syringomyelia)
throughout the entire spinal cord or at multiple segments of
the spinal cord, effects which remain difficult to explain, (2)
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enhanced lesions which are obvious and (3) a “flow-void”
signal which can be observed in vessels around the lesion in
T2-weighted MR images. However, due to the limited case
numbers, no definitive conclusion can be derived from our
study. Therefore, while the results of this review provide new
and important information regarding guidance on surgical
indications for spinal hemangioblastoma, there remains a
number of controversial issues which will require further
study and assessment.
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