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Background: Vertebral hemangioma is usually a benign and asymptomatic tumor of blood vessels, but can be aggressive
(symptomatic) with expansion, pain, and spinal cord compression. The aim of this study was to review the effects
of radiotherapy, surgery, and other treatment approaches in patients with aggressive vertebral hemangioma.

Material/Methods: Retrospective clinical review included 20 patients who underwent radiotherapy as their first-line treatment for
aggressive vertebral hemangioma with mild or slowly developing neurological deficit. External radiation was
divided into 20-25 fractions with a total dose of 40-50 Gy. Minimum clinical follow-up after treatment was 20
months.

Results: The 20 patients included eight men and 12 women (mean age, 46.6 years), with aggressive vertebral hemangi-
oma located in the cervical, thoracic, and lumbar vertebrae in four, 14, and two patients, respectively. Following
radiotherapy treatment, 65.0% of patients (13/20) were symptom-free, without recurrence or malignant trans-
formation at the time of last clinical follow-up (average, 75.2 months). Due to minor post-radiation vertebral
re-ossification, two of the 13 patients who were initially symptom-free after radiotherapy requested percuta-
neous vertebroplasty. A further seven patients required surgery after radiotherapy, due to increasing neurolog-
ical deficit in three patients, and persistent neurological deficit in four patients. At the last follow-up (average,
63.6 months), six patients were symptom-free, and one patient still had slight residual symptoms.

Conclusions: Radiotherapy was a safe and effective treatment choice for aggressive vertebral hemangioma, but in case with
severe spinal cord compression and neurological deficit, surgical intervention was required.
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Background

Vertebral hemangioma is a rare, benign vascular tumor of the
vertebral body that is usually asymptomatic, but which can
behave in a locally aggressive way by involving bone and local
spread into the vertebral canal to cause spinal cord compres-
sion. Between 0.9-1.2% of vertebral hemangiomas are aggres-
sive, or symptomatic [1-6], with aggressive vertebral heman-
gioma extending into the spinal canal and/or paravertebral
space, leading to neurological deficit [2,4,7-12]. The choice of
treatment for aggressive vertebral hemangioma is controver-
sial, and in the literature, most previous reports have focussed
on surgical management [2,4,7,8,11-14].

Few previous studies have investigated the effectiveness of
radiotherapy in the treatment of aggressive vertebral hem-
angioma, and the outcome of radiation treatment [6,15-23].
There is also controversy regarding whether radiation thera-
py can induce malignant transformation in benign vertebral
hemangioma [24,25].

In our clinical practice, radiotherapy is usually the first choice
in patients with aggressive vertebral hemangioma who have
mild or slowly developing neurological deficit. The aim of this
retrospective study was to review the effects of radiotherapy,
surgery, and other treatment approaches in patients with ag-
gressive vertebral hemangioma.

Material and Methods

Patients

Sixty-one patients underwent treatment in the Orthopedic
Department of our hospital from 2001 to 2016 for aggres-
sive vertebral hemangioma, including 20 patients who un-
derwent radiotherapy as their first-line treatment in our hos-
pital. Patients with surgery as the first-line treatment have
been previously described, and most of the patients treated
before 2001 were lost during follow-up because of frequent
changes to their contact details. This study was approved by
the local Ethics Committee of our hospital, and the study was
conducted according to the principles of the Declaration of
Helsinki. Because this was a retrospective study, informed
consent was waived.

Patient data

Patient data were acquired from office charts, pathology re-
ports, and radiology reports. The clinical and demographic data
collected included age, sex, symptoms, radiological features be-
fore and after treatment, radiotherapy treatment and results,
surgical records, and treatment complications. Neurological
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function was assessed by the modified Frankel Scale. Pain was
evaluated for each patient using a visual analog scale (VAS).
The inclusion criteria were that radiotherapy was the initial
treatment and the minimal follow-up was 18 months.

Imaging and biopsy

Radiological studies included posteroanterior and lateral spinal
radiography, computed tomography (CT), and magnetic reso-
nance imaging (MRI). Typical lesions of vertebral hemangio-
ma had vertical trabeculation and a honeycomb appearance
on CT and a ‘salt and pepper’ appearance on MRI (Figure 1).
In cases with atypical images, CT-guided biopsy was indicated
and performed by local interventional radiologists. The ratios
of the vertebral canal encroachment of the aggressive verte-
bral hemangioma lesions were measured on the median sag-
ittal plane on the MRI (Figure 2).

Treatment protocol for aggressive vertebral hemangioma

Radiotherapy was prioritized when aggressive vertebral hem-
angiomas were accompanied by mild or slowly developing
neurological deficit (muscle strength grade greater than 3/5).
Lesions with bony destruction were evaluated using the spine
instability (SIN) scores [26], as either stable, suspected unsta-
ble requiring orthoses, or unstable requiring vertebroplasty or
surgery. The benefits and risks of radiotherapy were discussed
with the patients, and surgical treatment was provided as an
alternative. For adolescent patients, the long-term risks of ra-
diotherapy were discussed with the patients and their par-
ents. Surgery was usually indicated for patients with severe
or rapidly developing neurological deficits (muscle strength
grade less than 3/5).

Radiotherapy was performed by local radiotherapy oncolo-
gy specialists. The external radiation was divided into 20-25
fractions with a total dose of 40-50 Gy. Before 2012, three-di-
mensional conformal radiotherapy (3D-CRT) was used for the
radiotherapy. Image-guided radiation therapy (IGRT) and in-
tensity-modulated radiation therapy (IMRT) were used after
2012. The radiotherapy was delivered to each patient as an
outpatient. During radiotherapy, steroids and mannitol were
available for use, in case there was worsening of neurological
deficit after the radiotherapy.

Surgical decompression was indicated if the neurological def-
icit worsened during or after radiotherapy, or neurological
symptoms were not relieved at two-months follow-up. If ra-
diology revealed no re-ossification after radiotherapy, percu-
taneous vertebroplasty was available, if indicated, to prevent
vertebral fractures.
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Figure 1. Computed tomography (CT) and magnetic resonance imaging (MRI) of aggressive vertebral hemangioma (VH). (A) The typical
appearance of vertebral hemangioma (VH) on axial computed tomography (CT) reconstruction. (B) The typical appearance of
vertebral hemangioma (VH) on sagittal CT reconstruction. (C) The typical appearance of vertebral hemangioma (VH) on axial
magnetic resonance imaging (MRI). (D) The typical appearance of vertebral hemangioma (VH) on sagittal MRI.

Clinical follow-up

X-ray images of the vertebra were obtained at three, six, and
12 months after the index procedure and then annually after
that. MRI and CT were performed at the three-month follow-
up and repeated annually. VAS and neurological recovery were
recorded. If the patient had recurrent symptoms, immediate
MRI and CT scans were performed. The minimum follow-up
duration was 18 months.
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Review of the literature: Search strategy

A brief review of the literature was performed of the cur-
rent management of aggressive vertebral hemangioma in the
PubMed, EBSCO, OVID, and Springer databases. The search cri-
teria included publications within the last 20 years, using the
following search terms: aggressive spinal or vertebral heman-
gioma, radiotherapy, radiosurgery, and associated treatment.
Cases were selected based on a specific diagnosis of aggressive
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Spinal canal encroachment radio=a/b

Figure 2. The measurement of spinal canal encroachment due to
aggressive vertebral hemangioma (VH).

vertebral hemangioma, spinal cord compression, and neurolog-
ical deficits with or without radiotherapy (Tables 1, 2).

Results

Patient information

The retrospective clinical review included 20 patients who un-
derwent radiotherapy as their first-line treatment for symp-
tomatic vertebral hemangioma with mild or slowly developing
neurological deficit, and included eight men and 12 women.
The age at diagnosis ranged from 16-72 years, with a mean
age of 46.6 years. Of the 20 patients treated at our hospital,
three patients had undergone surgical decompression at oth-
er hospitals, with recurrence of the hemangiomas. The ag-
gressive vertebral hemangiomas were located in the cervical,
thoracic, and lumbar vertebrae in four, 14, and two patients,
respectively. Five patients had multiple vertebral hemangio-
mas with only a single aggressive lesion. All aggressive verte-
bral hemangiomas included epidural extension on magnetic
resonance imaging (MRI).

The average duration of symptoms before presentation was 6.9
months (range, 1-17 months). Eighteen patients had Frankel D
grade myelopathy, including five patients with local pain. The
other two patients had Frankel E grade myelopathy with pain
and radiculopathy. Two patients had a mild pathological ver-
tebral fracture. All the spine lesions were stable or suspected
unstable according to the spine instability (SIN) scores. Three
illustrative cases out of the 20 cases in the study are present-
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Radiotherapy

All 20 patients had radiotherapy as their primary treatment.
Most of the radiotherapy was delivered as outpatient therapy.
Following treatment with 40-50 Gy of radiotherapy, 65.0% of
patients (13/20) were symptom-free, without recurrence or ma-
lignant transformation at the last clinical follow-up, which oc-
curred at an average of 75.2 months (range, 18-193 months).

Re-ossification after radiotherapy

Sixteen patients had vertebral destruction due to vertebral
hemangioma and of these, only 37.5% (6/16) had significant
re-ossification at an average of 68.3 months following radio-
therapy (Figure 5). Due to minor re-ossification, two of the 13
patients who were symptom-free after radiotherapy asked for
percutaneous biopsy and vertebroplasty because they were
concerned about the possibility of pathological fracture at 24
months and 60 months, respectively, following radiothera-
py (Figure 3). The histopathology results of the biopsies were
negative for malignancy. Following vertebroplasty, these pa-
tients were symptom-free without recurrence at 60 months
and 108 months follow-up, respectively.

Surgery after radiotherapy

Seven other patients required surgery after radiotherapy.
Preoperative vascular embolization was not used in any pa-
tient in the study. Neurological deficit persisted in four pa-
tients and worsened in three patients, even after conserva-
tive treatment with mannitol and steroids (Table 3). In these
seven patients, neurological function was graded as Frankel
D before radiotherapy and worsened to Frankel B and C after
radiotherapy in one and two patients, respectively. Cervical
spine lesions were present in one patient while six patients
had thoracic spine lesions. All lesions involved the vertebral
body and bilateral pedicles with epidural extension, includ-
ing two cases with paravertebral involvements. The average
duration between radiotherapy and surgery was 1.4 months
(range, 1-2 months). Repeat MRI showed no progression of
the tumor masses following radiotherapy.

The surgery performed was posterior decompression with
laminectomy, including five intraoperative vertebroplasties
(Figure 4). Preoperative embolization was not mandatory. The
postoperative pathological diagnosis remained that of be-
nign hemangioma. The average surgery time was 245 min
(range, 180-330 min). The average estimated blood loss was
801.4 mL (range, 260-2200 mL). At the last follow-up (aver-
age, 63.6 months; range, 20-120 months), six patients were
symptom-free, and one patient still had mild symptoms (low-
er limb weakness) and was assigned a Frankel grade of D3.
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Table 1. A summary of the treatments for aggressive VHs based on the literature.

Treatment

Surgery (1 total resection, 10 subtotal resections, 2 preoperative embolizations
radiotherapies, 5 adjuvant radiotherapies)

Surgery (64 laminectomies or extensive laminectomies with adjuvant
radiotherapy for subtotal resection cases)

Surgery (10 preoperative embolizations and intralesional spondylectomies
without adjuvant radiotherapy)

Surgery (33 preoperative embolizations; 17 palliative decompressions, including
3 with adjuvant radiotherapy; 37 intralesional spondylectomies, including 2
with radiotherapy; 7 en bloc spondylectomies including 1 with radiotherapy;

7 surgeries without details)

Radiotherapy with 35-40 Gy (17 patients with pain, including 9 paraplegic

Radiotherapy with 36 Gy (13 patients with pain, including 2 with neurological

Radiotherapy and embolization (1 patient with an aggressive and compressive

Radiotherapy with median 34 Gy (84 cases including 97.6% cases with pain and
28.6% neurological symptoms)

Radiotherapy with 40 Gy (1 case with spinal cord compression and neurological

Authors No. of cases
Fox et al. (1993) 59
Pastushyn et al. (1998) 86
Doppman et al. (2000) 11
Kato et al. (2010) 5
Acosta et al. (2011) 10
Singh et al. (2011) 10
Goldstein et al. (2015) 68
Asthana et al. (1990) 17
patients)
Sakata et al. (1997) 14
deficits)
Beyzadeoglu et al. (2002) 29
Aksu et al. (2008) 1
Grau et al. (2009) 1
Aich et al. (2010) 7
Bellomia et al. (2010) 1
hemangioma)
Hyde et al. (2010) 84
Tarantino et al. (2015) 1
Sewell et al. (2016) 1
deficits)
Zhang et al. (2017) 5

Stereotactic radiosurgery (4 presented with a chief complaint of pain refractory
to conservative measures. Three patients reported dysesthesias, and 2 reported
upper-extremity weakness)

Vertebral canal encroachment of epidural hemangioma

For the 13 patients with successful radiotherapy, the average
ratio of the vertebral canal encroachment was 27.5% (range,
4.0-39.4%) on MRI at diagnosis. The spinal cord compression
consisted of a soft tumor mass in 10 patients with addition-
al small, bony compression in three patients. In the three pa-
tients who experienced neurological deterioration after ra-
diotherapy, the rates of vertebral canal encroachment were
67.7%, 53.8%, and 63.2% (mean 61.6%), respectively. Two
compressions consisted of soft tumor mass and one of com-
bined soft tissue and bone. Also, the four patients showing no

neurological improvement after radiotherapy mainly had bony
compression, including one patient with vertebral fracture be-
fore radiotherapy and kyphosis due to fracture. The rates of
the vertebral canal invasion in the four patients were 43.2%,
43.7%, 47.9%, and 52.1% (mean, 46.7%) (Figure 4).

Discussion

The treatment for aggressive (symptomatic) vertebral body
hemangioma, including radiotherapy, ethanol injections, sur-
gical decompression, intralesional vertebrectomy and en-bloc
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Table 2. Reports summarizing radiotherapy for aggressive vertebral hemangiomas.

Authors

No. of

Treatment

Results

Further treatment after

patinets

ineffective radiotherapy

Asthana 17 Radiotherapy with 35-40 Gy (17  All patients with pain and tenderness Not mentioned (-)
et al. (1990) patients with pain, including 9 were relieved completely (87.5%) or
paraplegic patients) partially (12.5%). Out of 9 paraplegic
patients, 6 (66.6%) had recovered
completely, 1 (11.2%) partially and 2
(22.2%) had no response
Sakata et al. 14 Radiotherapy with 36 Gy (13 Thirteen patients with pain were =
(1997) patients with pain, including 2 completely or partially relieved. Two
with neurological deficits) patients with neurological deficits treated
with decompressive laminectomy followed
by radiotherapy recovered completely
after irradiatio
Beyzadeoglu 29 Radiotherapy with 20 to 30 Gy Reasonable pain relief was obtained in all -
et al. (2002) (29 patients with pain) 29 patients
Aksu et al. 1 Radiotherapy (1 case with Patient’s symptoms improved significantly. —
(2008) spinal cord compression and
neurological deficits)
Grau et al. 1 Radiotherapy (1 case with The patient showed a complete regression -
(2009) a giant spinal hemangioma of symptoms with stable condition after
causing myelopathy) 3 months
Aich et al. 7 Radiotherapy (7 patients with Pain relief with improvement of quality of — —
(2010) pain and neurological deficits) life was obtained in all the patients
Bellomia 1 Radiotherapy and embolization The patient experienced symptom relief -
et al. (2010) (1 patient with an aggressive
and compressive hemangioma)
Hyde et al. 84 Radiotherapy with median 34 Complete symptom remission occurred in =
(2010) Gy (84 cases, including 82 cases  61.9% of patients, 28.6% of patients had
with pain and 24 cases with partial pain relief, and 9.5% of patients
neurological symptoms) had no pain relief. Neurological symptoms
other than pain completely resolved in
79.2% of patients, while a partial response
was observed 20.8% of patients
Tarantino 1 Dissatisfying radiotherapy The patient worsened at the 5 fraction. Surgery (T6-T7
et al. (2015) followed by surgery (1 case with corporectomy with a
neurological deficits titanium expandable
cage implant)
Sewell et al. 1 Radiotherapy with 40 Gy (1 case  After 1 year, the patient had improved leg -
(2016) with spinal cord compression strength (MRC grade 4), was mobilized
and neurological deficits) with walking aids for short distances, and
had intact bladder and bowel function
Zhang et al. 5 Stereotactic radiosurgery Three patients experienced complete A secondary
(2017) (4 presented with a chief relief. One had partial relief and 1 was radiotherapy for the
complaint of pain refractory to stable patient with partial
conservative measures. Three relief.

patients reported dysesthesias,
and 2 reported upper-extremity
weakness)
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Figure 3. A case of a 43-year-old man with mild myelopathy and pain for four months (Frankel grade of D) showing vertebral
computed tomography (CT) and magnetic resonance imaging (MRI) and histopathology following radiotherapy for aggressive
vertebral hemangioma (VH). A 43-year-old man experienced mild myelopathy and pain for four months (Frankel grade D).
After percutaneous biopsy, he underwent radiotherapy with 40 Gy. Complete neurological recovery was achieved one year
after radiotherapy with minor re-ossification, requiring vertebroplasty 60 months after radiotherapy because of a suspicion
of a possible pathological fracture. (A) Axial computed tomography (CT) scan of an osteolytic lesion in the vertebral body
and right lamina of T4. (B) Sagittal CT scan of an osteolytic lesion in the vertebral body and right lamina of T4. (C) Axial
magnetic resonance imaging (MRI) showing epidural compression with vertebral canal stenosis (33.4%). (D) Sagittal MRI
shows epidural compression with vertebral canal stenosis (33.4%). (E) Slight re-ossification on disappearance of epidural
compression 60 months after radiotherapy. (F) Slight re-ossification upon disappearance of epidural compression 60 months
after radiotherapy. (G) Negative pathology results following percutaneous biopsy and vertebroplasty. (H) Axial CT scan at the
108 months of follow-up showing no recurrence of the hemangioma.

resection, have previously been reported to have good results
(Table 1) [2-4,6-8,13-21,23]. According to the literature, the
primary treatment method for aggressive vertebral hemangi-
oma is surgery, while radiotherapy is usually suggested as ad-
juvant treatment. Minimally invasive procedures have been re-
ported to be successful only in small lesions [13].

There have previously been few reports describing radiother-
apy alone as the treatment of aggressive vertebral hemangi-
oma, especially in cases with neurological deficit, and most of
these previous publications were small case series or single
case reports (Table 2) [15-23]. Hyde and coauthors [6] from
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seven major German institutions reviewed over 39 years of ra-
diotherapy for 84 patients with symptomatic lesions of verte-
bral hemangioma, including 24 patients presenting with neu-
rological symptoms, and showed an overall patient response
rate of 90.5% after a median of 68 months of follow-up.

Although radiotherapy is usually safe and effective for aggres-
sive vertebral hemangioma, it has some inherent drawbacks.
First, the recovery of radiotherapy is relatively lower than that of
surgery, which is reported to be almost 100%. In a report from
Asthana et al. [15], 6 out of 9 patients who suffered neurolog-
ical deficits caused by vertebral hemangioma were completely
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Figure 4. A case of a 29-year-old man who experienced slowly progressive myelopathy and pain for five months (Frankel grade
D) showing vertebral computed tomography (CT) and magnetic resonance imaging (MRI) and histopathology following
radiotherapy for aggressive vertebral hemangioma (VH). A 29-year-old male patient underwent laminectomy with
intraoperative vertebroplasty, two months after radiotherapy (40 Gy divided into 20 fractions) with no alleviation of
neurological function. (A) Axial computed tomography (CT) image showing a lesion in T3 with bony mass in the mid-line of
the lamina. (B) Sagittal CT image showing a lesion in T3 with bony mass in the mid-line of the lamina. (C) Axial magnetic
resonance imaging (MRI) showing the rates of the vertebral canal encroachment at 43.7%. (D) Sagittal MRI showing rates of
the vertebral canal encroachment at 43.7%. (E) Intraoperative injection of bone cement. (F) Intraoperative injection of bone
cement. (G) X-radiograph at 51 months of follow-up. During this time, the patient was symptom-free without recurrence.
(H) CT scan at 51 months of follow-up. During this time, the patient was symptom-free without recurrence.

relieved of their symptoms (66.7%). In the 24 patients with
vertebral hemangioma with neurologic symptoms, reported
by Heyd et al. [6], neurological symptoms were completely
resolved in 79.2% of patients. In a retrospective study of 137
patients with vertebral hemangioma experiencing pain (neu-
rological deficits were not mentioned), Miszczyk et al. report-
ed that 78.4% showed relief 18 months after radiotherapy [5].

Also, the recovery of neurological function is usually slow fol-
lowing treatment of vertebral hemangioma [10,19]. In a study
by Aich et al. [20], radiotherapy was effective in six patients
with vertebral hemangioma with neurological deficit. However,
patients did not completely recover and their muscle strength
took more than two years to improve. Zhang et al. studied the
use of CyberKnife stereotactic radiosurgery for the treatment
of vertebral hemangioma at Stanford University, and only four

of five patients showed improvement during a mean period
of one year [23].

Finally, the condition of some patients may worsen following
radiotherapy. To our knowledge, the present study is one of
the few to discuss this particular outcome. The reason for slow
or unsatisfactory neurological recovery might be explained
by the morphological response of vertebral hemangioma fol-
lowing radiotherapy. In the five cases reported from Stanford
University, even with CyberKnife stereotactic radiosurgery, two
patients had only between 20-40% reduction in lesion size
in the most responsive dimension, as noted on imaging [23].

In the present study, seven out of the 20 cases experienced
worse symptoms or did not experience symptom relief af-
ter radiotherapy. Patients experiencing severe neurologic
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compression (over 40%, especially with bony compression)
most likely had unsatisfactory results after radiotherapy. The
possible reason was assumed to be the edema associated with
the vertebral hemangioma lesion after radiotherapy, which
might lead to neurologic deterioration, potentially requiring
surgical intervention.

Radiotherapy might partially repair bony destruction other-
wise, secondary vertebral fracture is possible [22]. In the re-
port by Heyd et al,, the re-ossification rate was only 26.2% [6].
Miszczyk et al. reported that the re-ossification rate and/or fat-
ty conversion rate was 33.3% [5]. Sakata et al. reported that
there were no signs of re-ossification five years after radio-
therapy in 14 cases of vertebral hemangioma [16]. In the pres-
ent study, the re-ossification rate was 37.5%. In the report by
Cloran et al,, a single vertebral hemangioma case experienced

Wang B. et al.:
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pain and recurrence after radiotherapy because of a second
vertebral fracture, which was corrected by percutaneous ver-
tebroplasty [24]. In the present study, percutaneous vertebro-
plasty was provided for two patients.

This study had several limitations. This was a retrospective
study that included a small number of patients from a single
center. The evaluation of larger patient numbers and more de-
tailed analysis of treatment approaches for patients with ag-
gressive vertebral hemangioma is needed. Controlled, mul-
ticenter, large-scale clinical studies are required in future to
provide the evidence base for the optimum treatment for pa-
tients with aggressive (symptomatic) vertebral hemangioma.
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Figure 5. A case of a 16-year-old woman who underwent an incomplete vertebrectomy in another hospital for aggressive vertebral
hemangioma (VH) presented with mild neurological deficit (Frankel grade D) in T10 without adjuvant radiotherapy treatment
who had recurrent myelopathy and pain five months after primary surgery. A 16-year-old woman who underwent an
incomplete vertebrectomy in another hospital for aggressive vertebral hemangioma was referred to our hospital 11 months
after the index surgery, presenting with mild neurological deficit graded as Frankel D. Her height was 168cm and the long-
term risks of radiotherapy were discussed with her and her parents. (A) Posterior-anterior (PA) X-radiography showing
vertebral body osteolysis in T10 with implants. (B) Axial computed tomography (CT) showing vertebral body osteolysis in T10
with implants. (C) Sagittal CT showing vertebral body osteolysis in T10 with implants. (D) Axial magnetic resonance imaging
(MRI) at the beginning of radiotherapy shows the epidural soft tissue mass. (E) Sagittal MRI at the beginning of radiotherapy
shows the epidural soft tissue mass. The patients underwent radiotherapy (50 Gy, 20 fractions). (F-I) CT and MRI at four-year
follow-up. The patient was symptom-free, and the soft tissue mass disappeared with re-ossification.

Table 3. General information of the patients who got surgery after radiotherapy.

No Gender Age Symptoms Site Dural. Frankel  Frankel after Duration between Ra S Follow-up Frankel at
compression  before Ra Ra and surgery (months) (months) follow-up
1 Male 41 Mye+pain T4 Soft D E 72 PVP 108 E
2Male 38 e ©@ st D E. 24 PW 60 E
3 Male 29 Mye+pain T3 Bony+soft D D 1 De+VP 51 E
4Mde 55 Me T4 By o o 1 DevP 120 E
5 Female 66 Myetpain T2 Bony b o 2 pe 71 E
6 Female 25 Mye TS soft o « 1 DeVP 20 E
7 Mae 35 Me T3 soft o B 2 Derv 33 b
8 Female 28 Mye C2-C4 Softtbony D e 1 be 2 E
O Female 63 Mye TH1  Bony o o o DesP 55 B

Ra - radiotherapy; Mye — myelopathy; PVP — percutaneous vertebroplasty; De — decompression; VP — vertebroplasty.
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Conclusions

This retrospective clinical study included 20 patients with ag-
gressive (symptomatic) vertebral hemangioma treated at a sin-
gle center, which showed that first-line treatment with radio-
therapy was a safe and effective treatment choice. In cases
with severe spinal cord compression, characterized by a ver-
tebral canal encroachment ratio >40%, neurologic deteriora-
tion might be found after radiotherapy, which requires further
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