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Alcohol Ablation of Symptomatic
Vertebral Hemangiomas

Mayank Goyal, Nalin K. Mishra, Aseem Sharma, Shailesh B. Gaikwad, B. K. Mohanty, and Sanjiv Sharma

BACKGROUND AND PURPOSE: Many therapeutic techniques have been used for the treat-
ment of symptomatic vertebral hemangiomas (SVH), and each has its own limitations. Our
objective was to evaluate the therapeutic efficacy of alcohol ablation for treating these lesions.

METHODS: Fourteen patients with SVH were treated by injection of absolute alcohol into
the lesion via the percutaneous transpedicular route under CT guidance. Symptoms before
treatment included neurologic deficit in 13 patients and debilitating pain in one. All patients
underwent preprocedural MR imaging. All patients had clinical and MR imaging follow-up
(14 patients at 48–96 hours and 2 months; six at 9–15 months). Results were divided into
excellent (resumption of work, alleviation of pain), good (significant improvement), and failure
of treatment categories on the basis of subjective assessment of clinical improvement. Clinical
improvement/deterioration was correlated with MR-revealed changes.

RESULTS: All patients showed transient deterioration of neurologic status after alcohol ab-
lation. Subsequently, excellent results were seen in five patients and eight were in the good
category. One patient in whom treatment failed also developed a complication (paravertebral
abscess). Four of the eight patients with good results had preprocedural cord changes. Total
follow-up ranged from 5 to 31 months, with 11 patients showing stable improvement. One
patient developed recurrent hemangioma within a month. Another patient became symptomatic
after initial good response, secondary to the collapse of the involved vertebral body. Good
correlation was found between clinical improvement and reduction of epidural soft-tissue mass-
es on MR images. Cord signal alteration seen on MR images in four treated patients, however,
did not show any change after treatment.

CONCLUSION: Alcohol ablation is an effective management option for symptomatic verte-
bral hemangiomas. Although encouraging results were seen in almost 86% of our patients, a
longer follow-up period still is needed to assess the stability of improvement. Potential com-
plications include vertebral collapse and infection.

Vertebral hemangiomas are common, benign vas-
cular tumors of the spine seen in almost 10% of
the general population (1). Despite this wide prev-
alence, they are a rare cause of morbidity, with the
majority of lesions remaining asymptomatic. A
small percentage of hemangiomas, however, do be-
come symptomatic, and present with back pain or
features of neural compression (1–3). The progres-
sion of asymptomatic to symptomatic hemangioma
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is rare, and was noted in only 3.4% of patients in
one series (3).

Symptomatic vertebral hemangiomas (SVH)
are difficult to treat, and many therapeutic op-
tions, including surgery, radiotherapy, arterial
embolization, and injection of methylmethacry-
late into hemangiomatous vertebra, have been
used for their treatment. We report our experience
with treating SVHs by CT-guided percutaneous
alcohol injection.

Methods
Fourteen patients with SVH formed this study, and their

presenting symptoms are listed in Table 1. All patients under-
went MR imaging prior to the procedure not only to confirm
the diagnosis and assess the extent of the epidural soft-tissue
component of the hemangioma, but also to determine the pres-
ence of cord changes, and develop baseline study. The MR
scans were performed on a 1.5-T superconducting magnet.
Standard T1-weighted spin-echo (450–600/15/3 [TR/TE/
NEX]) and T2-weighted fast spin-echo (3800–5000/90/1) im-
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TABLE 1: Results of CT-guided alcohol ablation in patients with SVH

Patient
Age (y)/

Sex Symptoms Site Result

Cord Changes
On MR

Pre Post

Follow-up
Duration
(months) Post Procedural Course

1 35/F PP D10 E 2 2 31 Stable
2 59/M PP, constipation L2 G 1 1 11 Stable
3 15/M Severe pain L2 E 2 2 25 Stable
4 23/M PP, pain L3 G 2 2 21 Stable
5 35/M PP, constipation,

hesitancy
D7* G 1 1 25 Recurrence 1 m later, patient underwent laminectomy and

transarterial embolization, doing well subsequently
6 36/M PP, constipation L1 G 1 1 12 Stable
7 32/M PP D6 E 2 2 13 Stable
8 45/F PP D12 E 2 2 23 Stable
9 38/M PP D6* E 2 2 15 Stable

10 22/F PP, pain D12* F 1 NA 5 Procedure abandoned due to contrast extravasation during
test injection; patient developed paravertebral abscess and
underwent surgery

11 28/M PP L1 G 1 1 12 Stable
12 32/M PP, pain D6 G 2 2 9 Patient developed symptomatic vertebral collapse 5 m fol-

lowing procedure, underwent surgery
13 30/F PP D6 G 2 2 8 Stable
14 23/M PP L3 G 2 2 7 Stable

Note.—M, male; F, female; D, dorsal vertebra; L, lumbar vertebra; PP, paraparesis; E, excellent; G, good; F, failure of treatment; Pre, before
treatment; Post, after treatment.

* Multiple hemangiomas.

FIG 1. Axial CT scan at the level of the maximal epidural soft-
tissue component of the hemangioma taken during injection of
contrast medium through the needle positioned into the vertebral
body. Note the excellent opacification of the epidural soft tissue
on either side of midline (arrow).

ages were taken in the sagittal and axial planes through the
region of interest. A whole-spine study also was conducted to
look for additional lesions. Diagnosis was based on typical
signal characteristics of the lesions on MR images (hyperin-
tensity on both T1- and T2-weighted MR images) in thirteen
patients. One patient with atypical characteristics on MR im-
ages had undergone CT-guided biopsy of the vertebral lesion
for establishing the diagnosis. Indication for intervention was
progressive paraparesis in thirteen patients, and severe debili-
tating pain in one. All patients had extraosseous extension of
the hemangioma.

An informed consent was taken from all the patients. The
patients were started on oral steroids (prednisone 4–6 mg, 6
hourly) 48 hours prior to the procedure. All patients received
25 mg pentazocine intramuscularly for analgesia during the
procedure. The patients were imaged in a prone position on
the CT table and CT scanning (4-mm section, 4-mm feed) was

performed through the relevant vertebra in a plane parallel to
the end plates. Subsequently, 2-mm sections were taken
through the pedicle to choose the safest site for needle place-
ment. Under aseptic conditions, and after giving local anesthe-
sia (Xylocaine 2%), an 18-gauge, 10-cm-long lumbar puncture
needle was inserted manually in a direction allowing access to
the hemangiomatous cavity through the pedicle.

When the needle was satisfactorily positioned, 8 mL of di-
luted nonionic iodinated contrast (iohexol 300) was injected
slowly through the needle, while CT was performed in the
dynamic mode through the area of the maximal epidural soft-
tissue hemangiomatous component (Fig 1). This was done to
enable visualization of the opacified soft-tissue component,
and to exclude extravasation of contrast agent into the retro-
peritoneal, pleural space, paraspinal muscles, or into a vascular
channel. In case the opacification of the extradural soft-tissue
component was inadequate or incomplete, a second needle was
inserted in the same manner as the first needle through the
other pedicle. The procedure was abandoned if there was ex-
travasation (Fig 2).

After a satisfactory test injection, 10–15 mL of absolute
alcohol was injected through the needle slowly. The injection,
a blind procedure, was continuous, and the rate was based on
subjective assessment of the opacification rate as well as clear-
ing of contrast agent from the epidural soft-tissue mass at the
time of its injection. Patients were observed in the hospital
over the next few days, and were discharged and advised to
refrain from heavy lifting. All patients were kept on a regular
clinical and MR follow-up schedule. Follow-up MR scans
were performed between 48 and 96 hours, and subsequently 2
months after intervention. Depending on clinical follow-up and
results of the second MR examination, a third follow-up MR
examination was performed between 9 and 15 months.

The success of the procedure was evaluated on the basis of
subjective assessment of clinical improvement. Near-complete
alleviation of symptoms with resumption of work and activities
of daily living was termed an excellent result. Significant im-
provement in neurologic symptoms was classified as a good
result. Presence of a complication, lack of significant improve-
ment, or both was considered failure of treatment.
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FIG 2. Axial CT scan obtained similarly in another patient shows
extravasation of contrast into the paraspinal muscles (arrow) and
pleural cavity. The procedure was abandoned at this stage.

FIG 3. A 35-year old man who presented
with paraparesis. T1- (A) (450/15/3, [TR/
TE/excitations]) and T2-weighted (B)
(4200/90/1) sagittal MR images show a
typical hemangioma at middorsal level.
The posterior elements also are involved,
and the spinal canal is compromised. Note
the presence of hyperintense signal within
the spinal cord on the T2-weighted image.

Clinical improvement/deterioration was also correlated with
the corresponding decrease/increase of an epidural soft-tissue
hemangiomatous component on MR imaging. The follow-up
MR examinations were evaluated with respect to the appear-
ance/disappearance of cord changes, and changes in the im-
aging characteristics of the lesion itself. Loss of height of the
vertebral body, when present, also was documented.

In patients with failure of treatment, alternative modes of
treatment such as surgery or transarterial embolization were
performed. None of the patients were subjected to reinjection
of alcohol.

Results
The presenting complaints and results of clinical

assessment and MR imaging follow-up are sum-
marized in Table 1. The ages of the patients ranged
from 15 to 59 years, with a mean of 36.9 years.
Ten were men, and four were women. The duration
of symptoms at the time of presentation ranged
from 2 months to 1 year. Three patients had mul-
tiple hemangiomas; however, in all these, only one

of the lesions showed an extradural soft-tissue
component. Hence, only one was treated. Eight of
the treated lesions were in the dorsal spine, and six
were in the lumbar spine.

In five patients, hyperintense signal was ob-
served within the cord on T2-weighted images at
the level of the SVH (Fig 3). In six patients, injec-
tion of contrast material through the needle satis-
factorily opacified the extradural component,
whereas insertion of a second needle through the
other pedicle was deemed necessary in the other
eight. Of these eight, two patients still showed in-
complete opacification of the epidural hemangio-
ma. In all but one patient, alcohol was injected in
the hemangiomatous cavity inside the vertebral
body. In one patient, both needles did not progress
beyond the pedicle, and alcohol was injected in the
hemangioma within the pedicle itself.

The procedure was abandoned in one patient be-
cause of extravasation of contrast material into the
pleural cavity and paraspinal muscles. It was
planned to reschedule the procedure at a later date;
however, the patient developed a large paraverte-
bral abscess that required urgent drainage. As was
the practice with all successful procedures, this pa-
tient was also not given postprocedural antibiotics.

All patients showed transient neurologic deteri-
oration, in the form of worsening paraparesis, last-
ing up to 5 days after the procedure. The patients
were continued on oral steroids during this time.
Subsequently, five patients showed excellent im-
provement, with near-complete alleviation of
symptoms, whereas seven showed significant im-
provement. The improvement continued for up to
14 months after the procedure. One patient showed
significant clinical improvement in the initial 3
weeks, but then deteriorated rapidly. This patient
had shown unusual features on MR images, and the
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diagnosis of hemangioma was made after biopsy.
The patient was subjected to transarterial emboli-
zation using Polyvinyl alcohol (Ivalon, Ingenor,
France). The procedure was uneventful, and the pa-
tient showed significant clinical improvement. In
view of the multiplicity of lesions, unusual imaging
characteristics, and clinical behavior, the patient
was also given low-dose radiotherapy locally. The
total clinical follow-up ranged from 5 to 31
months. One patient showed deterioration 5 months
after the procedure (after showing good initial re-
sponse) secondary to collapse of the involved ver-
tebra. MR imaging done in this patient had re-
vealed a vertebral hemangioma involving the entire
vertebral body and extending into both the pedicles
and into adjacent soft tissue. Alcohol ablation was
performed by injecting a total of 30 mL of absolute
alcohol into the hemangiomatous cavity, using a
bipedicular approach. This patient underwent sur-
gery for relieving the cord compression and for spi-
nal stabilization. Histopathologic analysis revealed
evidence of osteonecrosis in the resected bone.

None of the patients showed any appreciable
change in MR signal characteristics of the lesions
or in the extent of soft-tissue involvement early af-
ter the procedure. In the MR examination conduct-
ed at 2 months, all 12 patients (the patient with
complications and an alternative form of therapy
excluded) showed significant reduction in the ex-
tradural soft-tissue component (Fig 2). The four pa-
tients who had shown cord changes prior to the
procedure (one patient with cord changes had a
complication and the procedure was abandoned),
continued to show these changes after successful
treatment, and all had good (not excellent) clinical
outcomes. Although there was a reduction in soft-
tissue involvement in two patients, there was still
obvious compression of the spinal cord. Three pa-
tients showed reduction in the signal intensity of
the treated lesion on both T1- and T2-weighted im-
ages. The remaining nine patients did not show any
appreciable change on the follow-up MR images.
Follow-up studies revealed loss of height of the in-
volved vertebral body in three of the patients. Of
these, only one showed clinical deterioration
caused by vertebral-body collapse.

Discussion
Vertebral hemangiomas are not true neoplasms

but congenital vascular malformations (3–5). Al-
though they are most often incidental findings on
MR images, rarely they may present with back pain
or symptoms of neural compression (1–3). On CT,
vertebral hemangiomas are seen as lucent areas
separated by bony trabeculae (polka dot appear-
ance) (1, 6). Appearance on MR images depends
on the fat content of the lesion. The lesions are
typically hyperintense on both T1- and T2-weight-
ed sequences (Fig 3). Nonetheless, hemangiomas
with atypical appearance on MR images (with hy-
pointensity on T1- and hyperintensity on T2-

weighted images) also are seen (1). These heman-
giomas have a more aggressive clinical course, and
are more often symptomatic (1, 7). Other imaging
features associated with symptomatic vertebral he-
mangiomas include involvement of posterior ele-
ments, breaks in cortical margins, expansion of the
vertebral elements, soft-tissue attenuation of the le-
sion on CT scan, lack of fatty signal on MR im-
ages, significant contrast enhancement on CT and
MR images, and presence of epidural extension of
soft tissue (1, 7). In our experience, all patients
showed presence of an epidural soft-tissue mass,
and most of the other findings, such as break in
cortical margin, were present. In 13 of the 14 pa-
tients, the lesions were hyperintense on both T1-
and T2-weighted sequences, and the diagnosis was
made easily. In only one patient were the lesions
hypointense on T1- and hyperintense on T2-
weighted images, and a CT-guided biopsy was re-
quired to establish the diagnosis.

Therapeutic options available for SVH include
surgery, transarterial embolization, radiotherapy,
and injection of methylmethacrylate into the he-
mangiomatous cavity (3, 4, 8). Surgical resection
carries with it the risk of profuse hemorrhage, in-
complete resection, and prolonged convalescence
(3, 9, 10). Recent literature suggests that preoper-
ative percutaneous injection of methyl methacry-
late, N-butyl cyanoacrylate, or both into the SVH
may be useful (11,12). Nonetheless, the literature
is still scant on this point. Transarterial particulate
embolization occludes the feeding vessels, but does
not destroy the hemangioma, because an interven-
ing capillary bed separates the feeding arteries from
the hemangioma (13–17). Spinal cord infarction is
a potential complication; additionally, reflux of the
particulate material into the intercostal or lumbar
arteries is associated with severe pain (17). In cases
of residual or recurrent disease, a second attempt
often is not possible because feeding arteries have
been occluded. Radiotherapy is moderately effec-
tive; however, the effects are delayed, which may
cause irreversible damage to the spinal cord. Ra-
dionecrosis of the spinal cord remains a risk
(18–20).

The technique of percutaneous alcohol ablation
first was described by Heiss et al (21). They de-
scribed the results of this procedure initially in two
patients with SVH, and 2 years later presented the
results of a total of seven patients (22). Our tech-
nique was similar to their technique, with minor
variations. We attached significance to opacifica-
tion of the epidural soft tissue during the test in-
jection, and inserted a second needle in case the
opacification was inadequate (Fig 1). Heiss et al
(21, 22) injected 10 mL of alcohol in increments
of 2 mL every 10–15 minutes. In contrast, we in-
jected 10–15 mL of absolute alcohol continuously
at a rate subjectively decided by the rate of opa-
cification and clearing of contrast material from the
epidural soft tissue, as seen on CT images taken in
dynamic mode during the test injection. We felt that



AJNR: 20, June/July 1999 VERTEBRAL HEMANGIOMAS 1095

FIG 4. Sequential MR images of a 35-year old woman with SVH who underwent an uneventful alcohol ablation of the lesion. Prepro-
cedural T1-weighted (A) (500/15/3) and T2-weighted (B) (3800/91/1) axial images at the level of the lesion show the hemangioma with
a large epidural soft-tissue component causing compression of the spinal cord. Follow-up T1-weighted (C) (540/18/3) and T2-weighted
images (D) (3800/91/1) after an interval of 2 months show a dramatic reduction of soft-tissue hemangiomatous involvement. Note the
change in signal in the vertebral-body hemangioma on the follow-up MR images (C and D).

continuous injection of alcohol would lead to better
distribution of alcohol in the hemangiomatous cav-
ity, with less chances of obliteration of the heman-
gioma in the immediate vicinity of the needle tip.
For this particular reason, we did not use contrast
injection to assess the obliteration of hemangioma,
as done by Heiss et al.

Our success rate of 85% is comparable to that
achieved by other therapeutic techniques. Using ra-
diotherapy, Yang et al achieved improvement in
72% of patients of symptomatic vertebral heman-
giomas who presented with paraplegia (18). Simi-
larly, success rates of 70–90% have been reported
in the literature with surgery alone or a combina-
tion of surgery and radiotherapy (3). Although the
therapeutic efficacy of alcohol ablation in our study
appears to be adequate, the duration of follow-up
of our patients is too preliminary to assess the long-
term results of the procedure.

The complications associated with the procedure
included infection and vertebral collapse. None of
our patients received antibiotic prophylaxis for the
procedure. The only patient who developed infec-
tion had shown extravasation of contrast material
into the paraspinal tissues, and alcohol was not in-

jected. As nonionic contrast medium itself is an
excellent culture medium for microorganisms, we
posit that antibiotic prophylaxis should be provided
in such patients (23).

Three of our patients showed loss of height of
the vertebral body in the follow-up studies. In two
of these patients, no clinical symptoms correlated
to this imaging finding. Heiss et al (21, 22) have
reported symptomatic collapse of the vertebral
body in two of their patients at follow-up. Areas of
osteonecrosis were reported in one of our patients
who underwent surgery after vertebral collapse.
Heiss et al also observed this finding in their pa-
tients who developed vertebral collapse after alco-
hol ablation. Vertebral collapse in almost 20% of
the patients certainly is a cause for concern. Al-
though we can not conclude that collapse occurred
secondary to alcohol ablation, keeping in view the
evidence of osteonecrosis in the resected vertebrae,
it is possible that alcohol may weaken the vertebral
body by causing necrosis in the supporting bony
trabeculae. It may be worthwhile to inject methyl
methacrylate into the vertebral body by the tech-
nique described by Cotten et al (11), when the size
of the epidural soft-tissue mass has reduced. The
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alteration of the circulation, and hence, the distri-
bution of methyl methacrylate, may pose a
problem.

All of our patients showed transient deterioration
of neurologic status after the procedure. Neither the
literature on alcohol ablation nor on preoperative
methyl methacrylate injection has described this.
Because all of our patients were given steroids em-
pirically, no conclusion can be drawn on the role
of steroids.

After alcohol ablation, the MR signal character-
istics of hemangiomas did not change in any con-
sistent pattern. In the majority of our cases, no sig-
nificant change was noticed in the intensity of
hemangiomas. In three cases, the signal intensity of
the treated lesion decreases on both T1- and T2-
weighted MR images (Fig 4). In all these patients,
the changes were not observed on the MR scans
obtained within the first few days after treatment.
The cause of these changes is unclear, but possibly
is related to the fibrosis induced by alcohol. De-
crease in the soft-tissue component of the heman-
gioma was well-delineated on the follow up MR
scans (Fig 4). The potential of alcohol injection to
shrink hemangiomatous volume is a significant ad-
vantage of this form of therapy over methyl-
methacrylate injection. The latter forms a dense
cast of the hemangiomatous cavity, and therefore
is unsuitable for treating those lesions presenting
because of neural compression produced by the he-
mangioma (3, 21).

Of the eight patients who had good results at
follow-up, four had shown preprocedural spinal
cord changes on MR images, which persisted after
the procedure. This may signify irreversible cord
damage. Of the other four, three are still continuing
to show improvement.

We did not have any patient with multiple he-
mangiomas who required treatment for more than
one hemangioma. Our technique appears to be suit-
able for treating multiple lesions. It should be not-
ed, however, that chances of vertebral collapse may
increase if resultant osteonecrosis leads to spinal
weakening at two levels.

Conclusion

Significant improvement can be achieved in al-
most 85% of symptomatic vertebral hemangiomas
by using CT-guided alcohol ablation. Nonetheless,
the follow-up performed in our study is still too
preliminary to draw any conclusions about long-
term efficacy. In view of evidence of vertebral col-
lapse in almost 20% of these patients, it may be
worthwhile to study the use of methyl methacrylate
to strengthen the vertebral body once the soft-tissue
hemangiomatous component has been ablated by
alcohol.
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