
Background: Vertebral hemangiomas are benign tumors with a rich vasculature. Symptoms may 
vary from simple vertebral pain, sometimes resistant to conservative medical treatment, to progressive 
neurological deficit. Surgery or radiotherapy have been the treatment of choice for several years, 
but they were worsened by  intraoperative and postoperative hemorrhagic complications related to 
the rich vascularization that characterize these kinds of lesions, often preceded by a preoperative 
embolization in the acute setting. Recently, a percutaneous, minimally invasive technique of 
vertebroplasty has been introduced into clinical practice as an alternative to traditional surgical 
and radiotherapy treatment of symptomatic vertebral hemangiomas with or without features of 
aggressiveness at imaging studies.

Objective: This study aimed to illustrate the validity of treatment with percutaneous vertebroplasty 
(PVP) in patients with symptomatic vertebral hemangiomas (VHs).

Study Design: PVP in 26 patients with symptomatic  VHs and its clinical effects were evaluated in  
3-24 months follow-up.

Setting: An inteventional pain management practice, a medical center, major metropolitan city, 
China.

Methods: Twenty-six consecutive patients were treated with PVP; a total of 28 vertebral bodies. All 
patients were followed-up for 3-24 months, average 8.6 months. The clinical effects were evaluated 
with the visual analog scale (VAS) and 36-item short-form (SF-36) at preoperative and postoperative 
and final follow-up, comparing imaging before and post-treatment.

Results: Twenty-six patients (28 vertebral bodies) were treated successfully with a satisfying 
resolution of painful symptoms within 24 to 72 hours. Cement distribution was always diffuse 
and homogeneous. We found paravertebral cement leakage in 3 cases without any onset of 
radicular symptoms related to epidural diffusion. Spinal canal and intervertebral foramen cement 
leakage wasn’t noticed. No pulmonary embolism ever occurred and no clinical and symptomatic 
complications were observed. Hemangioma was confirmed by pathology examination. VAS scores 
decreased from 7.5 ± 1.5 preoperatively to 1.6 ± 0.6 postoperatively, with a final score of 0.7 ± 0.5. 
There was significant difference between postoperative and preoperative, and between final follow-
up and preoperative (P < 0.05). At the postoperative and final follow-up, the SF-36 scores of patients 
was significantly higher than the preoperative in Role Physical, Bodily Pain, General Health, Vitality, 
Social Functioning, Role Emotional, and Mental Health (P < 0.05).

Limitations: An observational study with a relatively small sample size.

Conclusions: PVP is an effective technique to treat symptomatic vertebral hemangioma, which is 
a valuable, minimally invasive, and quick method that allows a complete and lasting resolution of 
painful vertebral symptoms.
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Technique 
Local anesthesia was used. Patients were placed in 

the prone position. The body was supported by pads 
underneath the chest and pelvis and the abdomen was 
suspended. The PVP equipment of Shandong Guan-
Long Company (China) was used (10,11). The puncture 
site was selected at pedicle of either the thoracic or lum-
bar vertebrae, and involved either unilateral or bilater-
al entries. Under guidance from a C-arm x-ray scan, the 
pedicle of the vertebra would be targeted and a mark 
would be made on its corresponding skin surface. Disin-
fection and draping occurred before the x-ray-guided, 
percutaneous puncture at the targeted site. Based on 
the x-ray at the occipital lateral position, the angle and 
direction of the needle would be adjusted before it was 
gradually advanced to 3-4 mm in front of the posterior 
cortex of the vertebral column. Gradually the puncture 
needle was advanced into the area of the vertebral 
body lesion. Then the puncture needle was removed 
and replaced by a guiding needle. The puncture needle 
capsule was then removed and replaced with a working 
capsule, where a fine, small drill head would be insert-
ed into the lesion area to drill a canal in the vertebral 
body. Afterward, the drill head was removed. A biopsy 
forceps was inserted into the lesion area through the 
bone tunnel to take a small amount of lesion tissue for 
pathological examination. Bone cement was prepared 
into the “paste” stage. The cement introduction was 
always performed under fluoroscopic guidance with 
a slow and careful injection of high viscosity material. 
The amount of cement injected was variable, depend-
ing on the lesion that had to be treated. Approximately 
4 to 7 mL of bone cement was injected. It was enough 
to fill up the lesion but not the entire vertebral body. 
A unipedicular approach for hemangioma of the tho-
racolumbar spine was performed in 10 patients and a 
bipedicular approach was performed in 16 patients. Af-
ter surgery, the patient was ordered to lie down for 24 
hours, before gradually sitting up and walking slowly. 

Assessment indices 
Results were evaluated using the visual analog 

scale (VAS) and 36-item short-form (SF-36) methods at 
preoperatively and postoperatively and at final follow-
up, comparing imaging at pre- and post-treatment. All 
patients were followed up between 3 to 24 months, av-
erage 8.6 months.

Clinical effects were evaluated with VAS  and SF-36 
preoperatively and postoperatively and at final follow-
up, comparing imaging at pre- and post-treatment.

Vertebral hemangiomas (VHs) are benign 
tumors with a rich vasculature and are 
a commonly encountered disease of 

the spine; most of them are asymptomatic. The 
predominant symptom is back pain (1). Some VHs 
can ultimately provoke medullary or radicular 
neurologic complications, requiring surgical 
excision (2-5). Surgical therapy has been for many 
years the treatment of choice for symptomatic or 
aggressive vertebral hemangiomas, which have 
been burdened with many complications related 
to intraoperative or postoperative bleeding and 
large trauma; furthermore, the procedure was 
difficult (6). Recently, a percutaneous, minimally 
invasive technique of vertebroplasty (PVP) has been 
introduced into clinical practice as an alternative to 
the traditional surgical and radiotherapy treatment 
of symptomatic vertebral hemangiomas with or 
without features of aggressiveness at imaging studies 
(7-10). Unfortunately, the data from published 
literature are mostly limited to case reports and 
small series of patients. In this report, we reviewed 
data on 26 patients with painful VH treated by PVP. 
The aim of this work is to illustrate the efficacy and 
safety of percutaneous cement vertebroplasty in the 
treatment of patient with symptomatic VHs. 

Methods

Case Information 
From January 2007 to March 2011, 26 consecutive 

patients were treated with PVP, for a total of 28 verte-
bral bodies affected by VHs: 17 thoracic vertebrae and 
11 lumbar, including 18 women and 10 men, aged 23-
70 years, mean age was 49 years. The case history was 
one week to 11 years. All patients affected by VHs in-
cluded in our cohort were symptomatic and resistant to 
conservative medical medications. The main symptom 
was vertebral pain without neurological deficit due to a 
vertebral fracture or medullary compression which was 
overcome or related to the extension of the lesion to 
the vertebral body/arch. Physical examination showed 
percussion pain in the spinal processes. Patients had no 
significant spinal kyphosis. Before surgery, they all re-
ceived x-ray, computed tomography (CT), and magnetic 
resonance imaging (MRI) tests. Combining imaging 
studies and physical examination, the responsible ver-
tebra was determined (Figs. 1,2). Patients with systemic 
or local infections and those with noncorrectable co-
agulation disorders were ruled out from the treatment. 
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Statistical analysis
Data was presented in the form of χ±s and pro-

cessed by SPSS Version 11.0 (SPSS Inc., Chicago, IL). The 
pre-, post-operative, and final follow-up results were 
examined by using a paired t test. P < 0.05 indicated 
statistical significance. 

Results 

There was a successful outcome in all patients 
with a satisfactory resolution of the painful symptoms 
within 24 to 72 hours. The dose of bone cement was 
about 4 to 7 mL. The mean operative time was about 
40 minutes. Intraoperative blood loss was one to 3 mL. 
Cement distribution was always diffuse and homoge-
neous (Figs. 3,4)

Fig. 1. The preoperative computed tomography shows reticulation image.

Fig. 2. The CT scan shows well-distributed high signals T92)-weighted image, high-low mixed signal on the T-(1)--weighted im-
ages, and high signals on teh short time inversion recovery..



Fig. 3. PMMA was well-distributed in post-operative x-ray display.

Fig. 4. The preoperative and postoperative computed tomography showed reticulation image.
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We found paravertebral cement leakage in 2 cases 
without any onset of radicular symptoms related to epi-
dural diffusion. Spinal canal and intervertebral foramen 

cement leakage was noticed in one 23-year-old woman; 
about 0.2 mL of cement leaked out into the left forami-
nal region and compressed the left nerve root. The only 
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Table 1. VAS score of  patients of  vertebral hemangioma at pre-, post-operative and the final fellow-up ( ±s )

Preoperative Postoperative Final follow-up 

VAS 7.4±1.6 1.7±0.6 0.7±0.4 

Table 2. SF-36 score of  patients of  vertebral hemangioma at pre-, post-operative and the final fellow-up( ±s )

Preoperative Postoperative Final follow-up

Physical Functioning ( PF) 18. 44±4.55 27.35±3.48 27.56±2.90

Role Physical (RP) 5.43±1.30 7.17±1.47 7.29±1.45

Bodily Pain (BP) 5.51±1.59 9.27±2.34 11.75±2.54

General Health (GH) 11.97±2.26 17.31±2.11 21.86±2.34

Vitality (VT) 14.79±2.66 18.77±2.51 20.02±2.92

Social Functioning (SF) 5.41±1.34 6.17±1.02 7.22±119

Role Emotional (RE) 4.35±0.81 5.60±1.17 5.71±0.92

Mental Health) (MH) 20.63±4.37 23.47±2.12 25.47±3.23

neurological complication was slight numbness in the 
leg. Immediately the spine posterior approach was used 
under local anesthesia. 

A small incision was made to decompress and re-
move the cement particle; the patient’s neurological 
symptoms were relieved. No pulmonary embolism ever 
occurred and no clinical or symptomatic complications 
were observed. Hemangioma was confirmed by pathol-
ogy examination. Compared with the preoperative, 
VAS scores at postoperative and final follow-up were 
significantly reduced. VAS scores decreased from 7.4 ± 
1.6 preoperatively to 1.7 ± 0.6 postoperatively, with a 
final score of 0.7±0.4.There was a significant difference 
between postoperative and preoperative, and between 
final follow-up and preoperative (P < 0.05) (Table 1). At 
the postoperative and final follow-up, the SF-36 scores 
of patients were significantly higher than the preop-
erative in Role Physical (RP), Bodily Pain (BP), General 
Health (GH), Vitality (VT),Social Functioning (SF), Role 
Emotional (RE), and Mental Health (MH) (P < 0.05) (Ta-
ble 2).

discussion

VHs represent only 2–3% of all spinal tumors with 
an incidence of 10–12% in the general population; only 
0.9–1.2% of them are symptomatic (12). Asymptomatic 
patients with VHs are commonly detected during medi-
cal imaging examination for other diseases or during 
a health examination. Symptomatic patients complain 
of back pain. Physical examination shows percussion 

pain in spinal processes. In x-ray pictures, VHs appear 
with the typical “palisade” change. A CT cross-sectional 
image shows a low density area among sparse bone 
trabeculae in the focal zone, which looks like a honey-
comb structure. MRI is highly sensitive to spinal hem-
angiomas. VHs with aggressive behavior present with 
low signal intensity on T1-weighted and high signal in-
tensity on T2-weighted MRI, the typically signal charac-
teristics demonstrates “benign” fatty stroma,it is bright 
on T1 and T2 weighted sequences and avidly enhances.

The extent of spinal cord compression and patho-
logic changes can be found by MRI (1,13). The histologi-
cal pattern is characterized by anomalous vascular pro-
liferation with regular venous and capillary structures.

Currently, PVP has become an essential technique 
for the treatment of painful vertebral syndromes 
(14,15). PVP is not commonly indicated for VHs due to 
the low incidence of this disease among the popula-
tion. The correct and proper patient selection is related 
to a valid outcome for the PVP procedure. According to 
clinical manifestations, vertebral hemangiomas can be 
divided into 4 categories (8): 
♦ Asymptomatic patient with no sign of aggressiveness
♦ Symptomatic patient with no sign of aggressiveness; 
♦ Asymptomatic patient with signs of aggressiveness
♦ ASymptomatic patient with signs of aggressiveness. 

There is no indication for PVP in the patients of the 
first group. The patients of the third group have to be 
carefully evaluated by radiological examination in or-
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der to check the evolution of the disease. The second 
group could have an indication for PVP treatment due 
to the presence of low back pain. It is necessary to eval-
uate the radiological features of the epidural tissue and 
the cortical integrity of the responsible vertebral body.

 Based on published data, the success rate of the 
procedure is 80-100% with a complication rate of 
1-10%. Leakage is one of the most common complica-
tions with risk of spinal cord compression or pulmonary 
embolism (16). Most patients had no clinical symptoms. 
The common leakage sites were the spinal canal, blood 
vessels, intervertebral discs, paravertebral, etc, which 
may accompany corresponding clinical symptoms (17-
18). In our study, 2 patients appeared to have para-
vertebral cement leakage without any symptomatic 
complications. Leakage of bone cement was associated 
with vertebral cortex integrity, operating skills, and the 
viscosity and dose of bone cement (9). An incomplete 
bone cortex increased the risk of bone cement leak-
age; the PVP procedure should be completed under 
the monitoring of a C-arm X-ray machine. The injection 
of cement must be done slowly and carefully. Once ce-
ment leakage is detected, the operator should adjust 
the needle direction or stop the injection immediately. 
The dose of bone cement depends on the size of the 
lesion (19), but we suggest enough bone cement be in-
jected to fill the VH cave. 

Because of possible problems with posterior verte-
bral cortex integrity due to osteoporosis in the study’s 
elderly patients, the cement was always injected slowly 
and carefully into them. Usually, bone cement leakage 
did not occur. In the study’s younger patients, the same 
caution was not followed and as a result, bone cement 
leakage sometimes happened. For example, one pa-
tient, a 23-year-old woman with an L4 hemangioma, 
had cement leakage into the left foraminal region. 
The injection was immediately stopped, but not be-
fore about 0.2 mL of cement had leaked, compressing 
the left nerve root. As a result, the patient felt a slight 
numbness in her leg. Under local anesthesia, a small in-
cision was made and the cement particle was removed, 
relieving the numbness.

The principle of this technique is to fill complete-
ly the vertebral lesion with polymethylmethacrylate 

(PMMA) cement in order to determine an irreversible 
sclerosis of the hemangiomatous venous pool, thus ob-
taining an antalgic effect. Local anesthesia was applied 
in PVP, which caused a light effects to the patients. The 
operator should observe changes in the patient’s body 
sensation and movement of lower limbs during punc-
ture and injection. 

The monomer of bone cement is toxic and can 
cause anaphylaxis and blood pressure fluctuation. 
Based on the patient’s weight, we administered 10-20 
mg dexamethasone intravenously 5 minutes before the 
bone cement injection (10). As a result, 26 patients had 
no allergic reaction, sudden drop in blood pressure, or 
other adverse reaction. 

PMMA possess no bone conductibility or biological 
activity. It can’t be absorbed in the body; the interface 
of bone cement and bone could separate later. The op-
erative vertebral body has higher mechanical strength 
than adjacent and distant vertebral body (11). Clinical 
results stayed stable without any occurrence of verte-
bral fractures in vertebral bodies adjacent or distant to 
the one treated in the 26 patients based upon standard 
anteroposterior and laterolateral X-rays. 

conclusions

PVP represents a therapeutic option available for 
the treatment of symptomatic vertebral hemangiomas 
based upon radiological evidence which are resistant 
to common conservative treatments. Compared with 
traditional surgery, PVP is a valuable minimally invasive 
tool; it is efficacious and safe and provides immediate 
pain relief and quick recovery of mobility in carefully se-
lected patients. The mechanical-thermal effects of the 
cement leads to the destruction of the hemangioma, 
even if the tumor is not completely filled with cement. 
There is a minimal risk of bleeding. PVP provides an an-
talgic effect and vertebral stabilization and reduces the 
risk of secondary vertebral collapse. 
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