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Background and Objectives: Although uncommon, symptomatic vertebral
hemangiomas can be a painful condition limiting daily activities. Balloon kyphoplasty
is a developing technique that has successfully been used in the treatment of vertebral
hemangiomas as reported in a few publications. The aim of this paper is to describe 2
cases of painful vertebral hemangiomas effectively treated with percutaneous balloon
kyphoplasty and review the current literature.
Design and Methods: A 38-year-old male with a painful L5 biopsy-proven
hemangioma and a 75-year-old female with a painful T12, hemangioma MRIproven both presented with thoraco-lumbar pain. Physical exams correlated with
imaging findings and no neurological symptoms were present. Both patients received
conservative management including physical therapy and a variety of spinal injections
without benefit. Percutaneous balloon kyphoplasty was subsequently performed on
each patient to relieve pain.
Results: After kyphoplasty, both patients’ pain resolved immediately and they were
able to resume previous levels of activity.
Conclusions: This case series demonstrates a successful response to vertebral
augmentation using balloon kyphoplasty when other treatment modalities failed. When
compared to traditional first line treatments such as vertebroplasty or lytic therapies,
kyphoplasty may offer fewer procedural risks such as a decreased exposure to radiation,
a decreased risk of excessive hemorrhage, and a decreased risk of cement leakage which
may make it the preferred treatment of painful vertebral hemangiomas in the future.
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ertebral hemangiomas are most commonly
non-painful benign findings but in 0.9 to
1.2% of individuals they can contribute to
pain symptomatology (1). Clinical signs frequently
include severe mechanical back pain worsened
with movement without a radicular component (1).
However, they may be associated with neurogenic
pain when the hemangioma extends into the spinal
canal or neural foramen (1,2).

Percutaneous vertebroplasty has been used extensively in the treatment of vertebral compression
fractures but also has been used in the treatment of
painful vertebral hemangiomas (3-8). Recently, balloon kyphoplasty has been applied and has met with
success in the treatment of painful vertebral hemangiomas as well (9-11). To the best of our knowledge,
there are 2 case reports in English describing kyphoplasty as a treatment for painful vertebral hemangio-
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mas and one observational study that prospectively
followed 6 patients with painful and/or neurologically
compromised lesions (9-11). Herein, we describe 2 cases of painful hemangiomas treated with percutaneous
balloon kyphoplasty located in the thoracic and lumbar spine and review all of the current literature.

After evaluation at multiple centers, a 38-yearold male presented to our pain center with debilitating back pain for 3 years with a past medical history
significant for poly-substance abuse. After an injury 3
years prior to presentation, the patient began experiencing low back pain with radiation to his bilateral
lower extremities. Multiple imaging studies of the lumbar spine demonstrated a small hemangioma in the superolateral aspect of the 5th lumbar vertebra without
neural foraminal stenosis or involvement of the dorsal
nerves. Four months prior to presentation, a percutaneous biopsy demonstrated multiple small blood vessels
consistent with a hemangioma. He received multiple
interventional treatments for his pain including epidural steroid injections and implantation and subsequent
explantation of a dorsal column nerve stimulator. Al-

though these procedures provided some short-lived
benefits, none adequately managed his pain.
At the time of presentation, the patient complained of a constant, aching low-back pain aggravated with activity without neurological compromise.
Except for tenderness to palpation over the right paraspinal muscles and mildly over the 5th lumbar spinal
process, all other physical exam findings were normal.
Magnetic resonance imaging was repeated that demonstrated edema-like abnormal marrow signal in the
left superolateral aspect of the 5th lumbar vertebra
likely related to the biopsy and the finding of a 7 mm
hemangioma in the 5th lumbar vertebral body (Figs.
1 and 2).
After discussing potential procedures including all
of the risks, benefits, and potential complications, balloon kyphoplasty was performed in the standard fashion under sedation and local anesthetic. Each balloon
was inflated under live fluoroscopy and a total of 4 mL
of cement was placed without anterior or posterior
spread. At follow-up, the patient reported 0–1/10 pain
score on the VAS pain scale and that he has resumed
all his previous activities due to the significant pain
relief.

Fig. 1. T2-weighted image of L5 hemangioma located at the
posterior vertebral body near the superior end-plate.

Fig. 2. T2-weighted image of L5 hemangioma located at the
posterior vertebral body near the superior end-plate.

Case I
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Case II
A 75-year-old established female patient presented to our pain center complaining of a different
quality of low back pain over the past month. She
had a history of mild dementia, depression, 5 hip surgeries including bilateral hip replacement, left total
knee arthroplasty, hysterectomy, and urinary incontinence requiring a sling procedure. Additionally, she
has a history of bilateral sacroiliac joint pain, lumbar
facet arthropathy, lumbar spondylosis, spinal stenosis with the left L4-L5 intervertebral disc impinging
upon the left 5th lumbar nerve root, and bilateral
cluneal nerve pain. She had previously been treated
with lumbosacral median-branch nerve blocks and
subsequent radiofrequency ablation and trigger
point injections.
She reported pain of a different character in her
middle to lower back without radiation that worsened
with movement and reported a pain score of 10/10
on a VAS pain scale. Physical exam findings included
tenderness to palpation on the thoracic and lumbar
spine with step-offs appreciated in the low thoracic
and upper lumbar spine. Suspicion for a pathological
fracture was high and magnetic resonance imaging
was obtained that demonstrated a T12 superior endplate compression fracture with no associated marrow

Fig. 3. T1-weighted image of T12 hemangioma located at
the posterior vertebrae near the superior end-plate fracture.
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edema fracture and a small hemangioma at the border of the superior endplate (Fig. 3).
One month after her initial complaint, the patient
consented to undergo balloon kyphoplasty at the T12
vertebral level to help relieve her pain. Under general
anesthesia, balloon kyphoplasty was performed using
a right transpedicular approach with a total of 6 mL
of cement placed without anterior or posterior spread
(Fig. 4). An approximate 3 to 5 mm reduction of the
vertebral body was achieved (Fig. 5). At subsequent
follow-up visits, the patient reported that her middle
and lower back pain had totally resolved but continued to have generalized whole-body arthritic pain.

Discussion
Because vertebral hemangiomas are rarely painful,
determination of back pain etiology in the presence
of a vertebral hemangioma can be difficult. Lesions
generally become symptomatic when there is neural
arch expansion, vertebral body enlargement, or direct
compression of the thecal sac or nerve roots (7,8,12)
and greater than 50% of patients with symptomatic
vertebral hemangiomas present with pain (13).
Surgical, minimally invasive, and lytic therapies
have been used to manage painful vertebral hemangiomas without neurological compromise with varying

Fig. 4. Balloon inflation under fluoroscopy of T12
vertebrae.
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Fig. 5. Cement placement in T12 vertebrae.

results. Surgical removal is indicated with aggressive
hemangiomas causing acute neurological compromise
but may be complicated by excessive hemorrhage
(2) or a consumptive coagulopathy (Kasabach-Merritt syndrome) (14). Emergency laminectomy should
be performed in all cases of progressive neurological
compromise (15).
Vertebral hemangiomas are radiosensitive and radiation therapy has been used successfully in the past
and a review of 21 reports of 63 patients using radiation therapy revealed complete remission in 57%, partial remission in 32%, and no response in 11% (16).
However, this therapy carries the risk of radiation-induced secondary sarcomas or the development of radionecrosis (17,18).
Transarterial embolization is often used prior to
surgery to decrease blood loss and may be safer than
radiation therapy but there have been few long-term
studies on outcomes and complications. In a limited series, 2 patients with vertebral hemangiomas with neurological compromise treated solely with transarterial
embolization failed to improve (19) but Acosta et al
(7,8) reported improved pain in 4 patients receiving
embolization. Additional concerns for embolization
include anatomical anomalies (e.g. bilateral spinal ar-
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teries) that may prohibit its use in certain cases and
may not offer complete pain resolution (2). Additionally, angiography may not reveal the necessary feeding
vessels to be embolized and may well be dangerous in
the thoracic spine where a majority of painful vertebral hemangiomas are located (20,21). Percutaneous
phenol or alcohol injections have also been used but
have been with limited success and have been known
to cause Brown-Sequard syndrome (22) and pathological fractures (23).
Percutaneous vertebroplasty, a relatively new
technique for the management of aggressive vertebral
hemangiomas, was developed in the 1980s by Galibert
and colleagues (3) but was quickly applied to osteoporotic and metastatic fractures. Since then, several case
reports have demonstrated significant pain relief from
symptomatic vertebral hemangiomas with percutaneous vertebroplasty (4,24-28) (Table 1). Pain relief from
vertebral augmentation is unclear but may be related
to the stabilization of microfractures or compression
fractures and from a PMMA-induced chemical lysis of
nerve endings within the vertebral body (5,29,30).
The complication rate in the treatment of vertebral hemangiomas with vertebroplasty has been
reported at 2.5% (31,32) and includes cement pulmonary embolism and transient worsening of pain
(32,33). Nerve root pain from cement leakage can occur and necessitate treatment (5) but most symptoms
are non-neurological, transitory, and subclinical while
some may experience persistent symptoms requiring
surgical extraction (32).
Percutaneous kyphoplasty has been suggested
as an alternate therapy for painful vertebral hemangiomas in 3 publications that demonstrated short and
long-term benefit (Table 1) (9-11). In most of the cases,
percutaneous kyphoplasty resolved the patients’ pain
immediately and a few required additional procedures
to become pain-free. Hadjipavlou et al (10) described
sustained pain and neurological improvement in 6 patients at 6 months when using kyphoplasty alone and
in conjunction with surgery and ethanol ablation. The
authors (10) suggested that kyphoplasty might not be
limited to painful hemangiomas but could also be used
with neurological compromise with good outcomes.
Case reports by Atalay et al (9) and Zapalowicz et al
(11) described positive outcomes in 2 patients without
complications. In this case series, both patients’ pain
completely resolved shortly after undergoing the procedure without any complications.
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Table 1. Summary of vertebral augmentation for painful vertebral hemangiomas without neurological compromise.
Author, Date

Type of
Publication

Number
Patients

Type of Treatment

Hadjipavlou et al
2007 (10)

Prospective,
observational

6

Balloon Kyphoplasty (along
with ethanol in 2 cases &
laminectomy in 2 cases)

Immediate & sustained
relief at 6 months

Recommends kyphoplasty as sole
treatment or with alcohol ablation
as adjunct

Acosta et al 2006
& 2008 (7,8)

Retrospective
review

4

Vertebroplasty (all had
interosseous lesions)

3/4 (75%) experienced
improvement

Algorithm suggests vertebropasty
or embolization for painful hemagiomas as 1st line treatment

Retrospective
review

31

Vertebroplasty

7/31 (23%) required
same or increased analgesics at 1 week

5/148 (3.4%) patients developed
nerve root pain from cement
leakage

Case report

1

Balloon Kyphoplasty

Immediate & sustained
relief at 13 months

Used kyphoplasty to avoid potential leakage

Fuwa et al 2006 (6) Case report

1

Pediculoplasty
(Vertebroplasty)

Immediate & sustained
relief at 6 months

Symptomatic neural arch hemangioma can be treated with PMMA

Atalay et al 2006
(9)

Case report

1

Sacroplasty (Balloon
Kyphoplasty)

Immediate & sustained
relief

Balloon kyphoplasty is effective
and safer than open surgery.

Feydy et al 1996
(4)

Case report

2

Cervical Vertebroplasty

Immediate & sustained
relief at 6 & 9 months

Cohen et al 2004
(4)
Zapalowicz et al
2008 (11)

Percutaneous kyphoplasty has several benefits
over vertebroplasty including a decreased risk of cement leakage. Compared to a rate of up to 65% with
vertebroplasty, kyphoplasty has an extravasation rate
of less than 10%, theoretically leading to fewer complications than vertebroplasty (34-37). The majority
of complications from vertebral augmentation arise
from extravasation of cement and consequently any
technique that decreases this event would be beneficial. The choice of kyphoplasty over vertebroplasty
in the 2 patients presented in this series was largely based upon a decreased extravasation rate with
kyphoplasty.
Hemangiomas are generally intraosseous lesions
(7,8) but may also cause vertebral compression fractures as illustrated in one of the cases presented.
Therefore, the added benefit of potentially restoring
vertebral height when compared to vertebroplasty
suggests that kyphoplasty could potentially treat 2
sources of pain—the hemangioma itself and the vertebral compression fracture (5,29,30). In fact, it may be
difficult to distinguish whether the compression fracture or the hemangioma is the pain generator. The
decision to use kyphoplasty instead of vertebroplasty
in the second case was in part for height restoration.
Vertebroplasty and transarterial embolization has
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Outcomes

Notes

been suggested as the preferred treatments in an algorithm by Acosta and colleagues (7,8) when conservative therapy failed. However, they did not include
any cases of vertebral hemangiomas treated with kyphoplasty likely because it remains an emerging technique. With limitations on arterial embolization and
lytic therapies as well as an increased rate of cement
extravasation with vertebroplasty, balloon kyphoplasty may offer a safer and more effective primary treatment option than previously described techniques.
Additionally, adjuvant treatments such as radiation or
lytic therapy can be used in conjunction or if pain relief was not complete after kyphoplasty (10,38).
Considering the limitations and known complications of surgery, transarterial embolization, lytic
therapies, and vertebroplasty, kyphoplasty may offer a less invasive technique to treat painful hemangiomas without neurological compromise. Although
controversial, it treats the 2 potential pain generators
and has the ability to restore vertebral height while
also having a decreased rate of cement extravasation
compared to vertebroplasty. Further research needs to
be completed prior to any further recommendations
being made, but in our pain clinics, kyphoplasty is the
first line treatment for painful vertebral hemangiomas without neurological compromise.
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